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 SUMMARY 
Systems-based evaluation (SBE) comprises methods that aim to elaborate and assess the 
interconnections and interdependencies of real-life factors, including interrelationships, 
perspectives, and boundaries, in a process of intervention towards action. It is argued that 
SBE could provide improved processes, tools, and insights for evaluations and their managers 
and clients. Thus far, the utility of SBE approaches has not been rigorously studied for the 
purpose of providing practical recommendations for evaluators or evaluation managers.  
 
System dynamics (SD) modelling was used as the particular SBE method to evaluate the 
antiretroviral therapy (ART) and related service-expansion strategy in Lusaka, Zambia. This 
SBE application was researched as a case to: 1) investigate the utility of this SBE approach to 
determine the added value in that setting and 2) identify, through this specific case, the 
implications, principles and methods for future application of SBE from the perspective of an 
evaluation manager implementing a previously unfamiliar approach. Use, benefit, and 
sustainability were assessed through in-depth research conversations with ten stakeholders 
both before and after the development and dissemination of the Zambian SD model. 
Observations from the SD-model-development process were recorded in a research journal as 
well as through a brief group-reaction rating form. Critical-hermeneutics philosophy guided 
the analysis and interpretation of data transcripts and the research journal. Findings from the 
Zambian SD case were then analysed to propose implications for the broader practice of 
SBE.  
 
The SD model diagram readily inspired new insights on reconsidering how the ART care-
and-support system could improve and which components might need to be changed. 
However, owing to the curtailment of model use caused by events beyond the team’s control, 
the process did not lead to new actions among stakeholders. Stakeholders’ desires to improve 
monitoring and evaluation for HIV/AIDS drove an interest in trying this new approach to 
evaluation. There were concerns and, in some cases, confusion related to the perceived level 
of complicatedness of the SD modelling approach. Comprehension of the model and its 
results improved as stakeholders engaged with the model in research conversations. 
Participants placed a trust in the investigators to understand these barriers and generally 
accepted the model’s results in the context of the noted limitations. Time constraints and 
events beyond the investigation team’s control limited the further use of the model in 
facilitating dialogue on potential strategy adjustment and action planning. More time, 
facilitation, in-person technical expertise, training, and financial commitment would have 
been needed to realise optimal utility of the SD approach. Stakeholders held differing views 
on the extent to which SD capacity could be grown and sustained locally.  
 
Utility aspects for SBE were derived based on the case-study research, SD practice guidance, 
features of other SBE approaches, and theories of social action. Utility of SBE lies on a path 
that begins with engaging stakeholders to share and align their views on a representation of 
the system and progresses to their reinterpretations of that system (in terms of 
interrelationships, perspectives and boundaries), ultimately moving towards formal, 
coordinated action that results in transformative change.  
 
SBE approaches can incorporate the examination of multiple factors of a system and facilitate 
investigation of these system factors. The approach to inquiry can enable in-depth, action-
oriented facilitation or purposive investigation of a rich description of the multiple factors of 
the system of interest (as created or recognised by stakeholders) and can lead to an 
accompanying mix of analysis options. SBE provides an opportunity to bridge between 
analytical tools and facilitated change processes, with a specific focus on the interconnections 
and interdependencies of and within systems. SBE can enable recasting of boundaries for the 
purposes of setting evaluation parameters and can employ similar investigation of the 
situation and program of interest in a way that explores pre-understood boundaries of 
stakeholders as well as generate new understandings and boundaries among stakeholders. 
SBE approaches explore stakeholders’ conceptual and ethical boundaries; that is, the 
expressed values and beliefs which determine the inclusion or exclusion of factors in the 
system of interest based on understandings and actions in relation to the social context and 
related program. 
 
For practice, evaluators or managers must balance two purposes in managing for utility of 
SBE approaches: producing a viable representation of systems and facilitating transformative 
change appropriately with and for system stakeholders.  
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Chapter 1  
 
Introduction:  
A new approach for real-world evaluation challenges 
 
1.1 Overview 
 
The way we define projects, establish goals, and frame strategies to deliver and evaluate 
public health services affects beneficiaries directly and indirectly, sometimes in life-or-death 
terms. In professional evaluation circles, a proposition is gaining popularity that applying 
systems concepts to evaluation processes may improve the utility of evaluation (Cabrera 
2008; Hawe 2009; Patton 2004, 2011; van Mierlo 2010; Williams & Hummelbrunner 2010; 
Williams 2007, 2008). Systems-based evaluation (SBE) has been suggested as being 
particularly useful for the evaluation of large-scale public health strategies (Patrizi & Patton 
2010; Patrizi 2010). For example, system dynamics (SD) as a form of SBE, has been used to 
develop simulation models as a basis for exploring policy options in diverse areas of public 
health, with some examples focused on population-level HIV dynamics (Homer 1991, 2004, 
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2006, 2010; Ritchie-Dunham 1999; Sterman 2006; Tebbens 2005; Thompson 2010). 
However, the proposed application of SBE poses a challenge as evaluation managers 
consider engaging stakeholders and other specialists to apply these techniques. They need to 
be able to assess the likely and actual utility of these approaches and to manage the 
application of systems techniques effectively. This may need to be implemented without 
necessarily having specific technical expertise and experience. Addressing this dilemma is 
the focus of this research. 
 
In summary, this thesis describes the development of a framework for considering the utility 
of SBE and its application to the use of SD in a strategic evaluation of an antiretroviral 
therapy (ART) service expansion strategy in Lusaka, Zambia. Despite some logistical 
obstacles in the case, the research concludes that the SD approach shows significant potential 
to inspire transformational change, provided it is accepted and effectively used as part of an 
ongoing dialogue with stakeholders.  
 
The rest of this chapter provides an overview of the thesis. It begins with a story which 
illustrates the realities of the ART scale-up in Zambia—the motivation for this topic. It then 
outlines the recent rise of interest in SBE approaches. It presents the research objectives, 
questions, process and methods as well as the proposed contributions of the research. It 
summarises key results and sets out the primary arguments of the thesis in terms of the utility 
of SBE. The chapter concludes with an overview of each of the thesis chapters.  
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1.2 A personal challenge 
 
This thesis is based on research journey I travelled from early January 2006 to December 
2011. From April 2005 to October 2008, I lived in Lusaka, Zambia, with my wife and 
children and worked as a monitoring-and-evaluation (M&E) team leader for the United 
States’ Centers for Disease Control and Prevention’s (CDC) HIV/AIDS programs. As a 
researcher trained in interpretive anthropology rooted in critical-hermeneutics philosophy, I 
have always appreciated that lived experience provides an essential basis for research, 
application, testing and learning with new ideas. I know friends who were able to live with 
this wretched disease thanks to the aggressive scale-up of ART. I also had dear friends and 
colleagues who died—even those who initiated ART—as the result of health systems that 
lacked quality and continuity of care. Through a critical incident in my own professional life, 
the need for improved planning and evaluation of public health strategies and services was 
illustrated at a higher order and magnitude than I had ever experienced.  
 
In January 2006, I was a member of a review team assessing the extent to which the recent 
ART ‘scale-up plan’ was being implemented against national and international targets 
(MOH/GRZ 2006). Several ART assessment teams had been deployed, each consisting of 
Ministry of Health (MOH) officials from the government of the Republic of Zambia (GRZ) 
and stakeholders from the lead cooperating partners
1
 operating in Zambia. The assessment 
reviewed seventy-five service-delivery and seventeen coordination sites where ART services 
                                                 
 
1
 In Zambia, donors as well as technical-support agencies and non-governmental organisations (NGOs) are all 
collectively referred to as cooperating partners (CPs). 
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had opened and were rapidly expanding. The assessment focused on the availability of 
treatment guidelines; drugs; information management; basic supplies; and the approximate 
number of new, current and cumulative patients under treatment.  
 
Our team visited approximately ten sites in Southern Province, Zambia. On the way back 
from the provincial capital of Livingstone we had one last stop at a three-room clinic in a 
small roadside town just off the junction at Chisekesi, called Gwembe. Our team was 
introduced to the charge nurse (or head ‘sister’); the pharmacist; and the assistant nurse. 
These were the only clinical-care providers routinely stationed at the clinic. A medical doctor 
came every few weeks to see the more serious cases and review patient charts. In short, these 
three people were providing all of the public-sector clinical care for this community of 
approximately 2,000 (CSO 2007).  
 
At that time, I was not pursuing doctoral studies. However, the conversation our team had 
with these three dedicated and overworked individuals proved to be my inspiration to begin 
an experiment with and assess new evaluation approaches that might more holistically 
address real-life and, indeed, life-or-death issues relative to this ambitious public health 
strategy. While I was not actively taking field notes or interviewing people formally at that 
time, I can vividly recollect that the conversation went something like this between the head 
sister and a member of our assessment team: 
 
Assessor: Sister, how many patients are on ART at this facility? 
Sister:  About 350 or so. 
Assessor: How many of you are working here, supporting the clinic, at this site? 
Sister:  It’s just the three of us most of the time. The doctor is supposed to come 
from the district once per week but that depends. Sometimes he is too busy 
elsewhere; sometimes he just doesn’t make it this side. 
Assessor: How many patients do you see per day? 
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Sister:  In the recent past it could be anywhere from 40 to 60 per day. At least half 
of them have HIV and many are on ART. Sometimes it’s fewer; sometimes 
it is a lot more. 
Assessor: How do you manage to see so many people each day? What has been the 
reason for the increases and decreases in the number of visits daily? 
Sister:  Well, it’s very hard, but we manage somehow. We work very late. We rely 
on the services in the community to help these patients—to remember to 
take their medicines, to encourage them, to provide food. Somehow, 
though, they manage to keep coming back for refills and tests. They always 
come back to the clinic whenever they don’t feel well, and we serve them. 
 
The trip from Gwembe to Lusaka can last two or three hours; first on a side road, then on 
Zambia’s main paved highway—the T1. During the ride home, I replayed the conversation 
with the nurses over and over in my mind. I was so inspired by the courage and tireless 
efforts of these three clinical workers and even more intrigued by their initial characterisation 
of the community and support groups. They had come to rely on the groups so heavily but at 
the same time must have been actively recruiting more and more people into care and, 
ultimately, treatment—perpetuating a potentially disastrous cycle at odds with the bounds of 
human and material capacity at the clinical site.  
 
Moreover, as a program manager, planner and evaluator, I was frustrated with the realisation 
that perhaps as cooperating partners we were not encouraging the most useful forms of 
planning, monitoring and evaluation, given the tremendous pressure placed on achieving 
global targets. I was daunted and perplexed by the evaluation challenge of how to capture the 
myriad systemic interrelationships: from that of the clinical-site staff to the community and 
outreach groups to the capacity of the program and ultimately how these influenced the 
population-level epidemiology and health outcomes. By the time I arrived at home in Lusaka, 
it was clear to me that we needed to try new evaluation approaches to inform the next ART 
strategy that more appropriately explored the systemic interrelationships directly. This served 
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as an opportunity to also possibly influence the field in general toward an improved 
understanding of the utility of SBE.  
 
I didn’t aim to become a full-time professional SD modeller through this project or research 
process. Instead, the research explored the implementation of such a tool from the perspective 
of the evaluation manager, overseeing and working with a specialist in the method (in this 
case a contracted offshore professional SD modeller). With financial support from my agency 
(the CDC) and political interest and approvals from the Ministry of Health and National 
AIDS Council to do the study, I began to devise strategic evaluation questions and explore 
SBE options. The aim was to more accurately and holistically represent and evaluate the 
realities of such a rapid scale-up in ART to inform the next strategy and future delivery of 
programs.  
 
This story offers an all-too-common illustration of clinics across Zambia and in other parts of 
the developing world. Overarching strategy, program planning, policy and evaluation require 
a marked shift in how we inquire and act more holistically relative to the perspectives, 
interrelationships and boundaries of a system of care. Even before the major scale-up of ART 
services in Zambia and elsewhere in the world, Michael Quinn Patton cautioned us on the 
importance of design and evaluation of HIV/AIDS programs from a perspective that 
embraced the realities of complexity and dynamic change. In a commentary on an edition of 
New Directions for Evaluation entitled Global Advances in HIV/AIDS Monitoring and 
Evaluation (2004), which was full of monitoring and evaluation case studies, Patton 
critiqued,  
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Yet, the dominant concept of evaluation in this issue is a traditional inquiry into an 
autonomous intervention delivered in a linear-outcomes model to isolate and attribute 
its impacts, including conducting quasi-experimental designs. I am openly skeptical 
about the utility of such designs in these circumstances. Indeed, the controls needed to 
even attempt such designs risk having the evaluation design interfere with the 
effective creation and implementation of complex and dynamic systems interventions 
that are too messy and emergent to be appropriately evaluated by static designs and 
linear, mechanistic attribution models. (2004: 169)  
 
Patton refers to the two most obvious cases of national success at that time, Brazil and 
Uganda, underlining them as ‘stories of complex, dynamic systems change’ in order to 
amplify a need for appreciating the dynamic nature of the responses and, therefore, a need for 
evaluation along these lines. Patton notes that ‘under such circumstances of massive, 
interconnected, and interdependent dynamic systems change across sectors, budgetary 
sources, and interventions (national, regional and local), complex systems change mapping 
and networking models hold more promise than do traditional linear-logic models’ (2004: 
169). 
 
As such, this research was grounded in an immediate reality. If we were monitoring and 
evaluating appropriately, would we still be pursuing the same high targets for placing people 
on treatment? Perhaps; but is there a way to explore and plan for this more holistically? If so, 
how do we evaluate and plan? What tools and approaches are available, and how could they 
promote improved use and quality of findings (Patton 1997) and ensure benefit to society 
(Mark 2003)? Are they easy to use? What is the best role for the evaluation manager who is 
not an expert in a particular approach? Here, the utility of an SBE approach is examined 
through a case study: SD applied to the strategic evaluation of the expansion of ART services 
and the role of clinical and supportive service workers in Zambia. The research case provides 
implications which point to considerations for SBE practice more broadly for the field of 
evaluation.  
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1.3 Systems-based evaluation (SBE) defined 
 
SBE is the application of specific methods that are influenced by systems concepts and 
methodologies to the task of evaluation. These methods aim to elaborate and assess the 
interrelationships and interdependencies of real-life factors, including perspectives, and 
boundaries in a process of intervention toward action (Midgley 2000; Williams & Imam 
2007). SBE aims to evoke learning for evaluation through representation of issues 
dynamically and in driving transformational change of that system by engagement of its 
stakeholders. 
 
In the Zambian case considered in this thesis, the SBE approach involved developing a SD 
model to help define underlying structures and relationships—the ‘representational’ phase, 
which then formed the basis for studying option simulations and facilitating an ongoing 
dialogue between stakeholders—the ‘transformational’ phase. These characteristics provide a 
practical basis for assessing the utility of any SBE approach through a researched case. 
 
1.4 Need for and potential contributions of the research 
 
 
The research provides an understanding of what ‘utility’ means in the context of SBE, and a 
framework within which SBE can be applied. In particular, there is an emphasis on 
understanding the way systems approaches help to frame projects and form a common 
language within which the project can be discussed (the ‘representative’ stage), and the way 
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this facilitates a ‘transformational’ change because of being able to provide a real-time 
strategic learning approach. In this way, evaluation need not be a post-intervention activity at 
the end of major projects, although it does not preclude this. This addresses the challenge 
posed by Patton (1997). 
 
Second, this research serves as an assessment of the application of an SBE approach using 
SD in the health sector and an account of the lessons learned by an evaluation manager who 
was an experienced evaluator, but without previous experience with the SD approach. 
 
Third, the research identifies capacities required by an evaluator to ensure the effectiveness of 
SBE approaches. 
 
Fourth, the research demonstrates the application of a research strategy more suited to the 
real-time events affecting evaluation in cases like the Zambian ART program, capturing 
insights as they emerged among critical stakeholders in formative engagement with a 
potential innovation. 
 
Fifth, the research provides an example of an SBE approach applied in an area of global 
public health. Research on the application of novel evaluation approaches to the appropriate 
design, evaluation, and implementation of HIV/AIDS programs, and, specifically, ART 
programs.  
 
Finally, in broader terms, the research may serve as an example for applied study on SBE 
methods. In contrast to the classic, static pre- and post-test design using formalised 
questionnaires on a fixed group of participants, this research follows a formative research 
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pathway analogous to real-world field-test experiences, drawing implications from in-depth 
exploration of meaning, based on a general openness to change and adaptation as the 
innovation unfolded.  
 
1.5 Increasing interest in SBE 
 
Increasing reference to systems approaches in evaluation highlight a number of important 
gaps that exist both within and between theory and practice and underline need for research. 
Examples and lessons learned from actual applications are limited, but principles and 
methodological resources for SBE are emerging. In exploring the integration of systems 
concepts and evaluation approaches, Imam, LaGoy and Williams (2007) note in an anthology 
dedicated to the topic that ‘over time a record of success and failure will provide a body of 
knowledge that will help braid the two fields with increasing certainty’ (2007: 212). The 
anthology published as a first in its series by the American Evaluation Association (AEA) 
offers twelve chapters of examples of evaluation tasks that incorporate systems concepts and 
a variety of its methods, including systemic intervention; soft systems methodology (SSM); 
SD; and cybernetics. The editors of this volume admit to the challenges related to bridging 
the two vast fields of systems theory and practice and evaluation (2007: 5). The volume aims 
to expose key systems concepts for use in evaluation and, in some instances, recommending 
specific tools.  
 
Further defining SBE utility and practice lies in identifying useful concepts and approaches, 
or pieces of approaches, to apply to evaluation tasks. The editors point out three relevant 
concepts which emerged in applying systems concepts to evaluation (2007: 6). First, systems 
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concepts bring an expanded perspective on interconnections. The editors note, ‘What makes 
it systemic is how you look at the picture, big or small, and explore interconnections’. They 
write that ‘a “system” is as much an “idea” about the real world as a physical description of 
it’ (2007: 6). Second, SBE explores conceptual boundaries as to how we limit or expand upon 
what we see as the system. The authors stress that boundaries determined by values and the 
individual and collective judgement of their worth. Third, is the interrelationship of systems 
and components of systems. The editors state that ‘one can observe and perceive systems 
within systems, systems overlapping other systems, and systems tangled up in other systems’. 
 
Midgley (2000: 128–133) asserts three operational principles for a ‘systemic intervention’ 
(discussed in depth in Chapter 2). First, ‘agents’, or stakeholders, must reflect critically upon 
and make choices about system boundaries. This includes extensive critique, debate, and 
consideration of different possible actions. Second, stakeholders make choices between 
theories and methods to guide action, requiring attention to theoretical and methodological 
pluralism. Third, an adequate methodology for action must include action for improvement.  
 
Other examples of SBE are noted in the literature on public health program design and 
evaluation. The March 2006 edition of the American Journal of Public Health (AJPH) is 
solely dedicated to exploring the use of systems theory and modelling in public health 
programs, with an array of approaches highlighted, including systemic intervention and SD. 
It is the rich history and tangible examples from SD that ultimately played a significant role 
in my selection of SD as the chosen approach for evaluating the scale-up plan in Lusaka. 
While the volume indicates advancement, the gap between theory and practice based on 
research cases remains, with considerable implications for the professional field of 
evaluation. 
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1.6 Utility of SBE 
 
Assessing utility of SBE lies in how the representation of a system is developed and to what 
extent deliberate facilitation towards transformative action is carried forward with that 
representation. In simpler terms, it can be understood through these two contrasting 
hypothetical statements: 
 
‘Now that I understand that the problem is a system, I can see or consider (evaluate) 
what’s needed to possibly change it. I may be the one to make the change or I can 
help advocate for someone else to do so.’ (Representative) 
 
‘I was part of describing the problem and the system, I am part of the system, I care 
about the system, and I value certain factors and connections. I will now go create and 
be part of the new system.’ (Transformative) 
 
The move from representation to transformation lies on a continuum of aspects—from 
devising a perception of what ‘is’ to a revised ‘ought’ for tackling a problem and taking 
appropriate action. As identified in this thesis, SBE should: 
 
trigger stakeholders to make explicit their pre-understandings about problems and 
their placement and interrelationships of the system known and clear (one’s ‘is’); 
 
enable, through language, shared comprehension about issues about the system 
(everyone’s individual ‘is’) 
 
promote or engages stakeholders’ assertion of their claims on validity of opinions, 
data, and proposed actions (getting to a shared ‘is’) 
 
catalyse expanded reinterpretation of relationships, interrelationships, and boundaries 
(getting to a shared ‘ought’) 
 
can be facilitated to move stakeholders to consensual coordinated action 
(what/when/how). 
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In short, can the approach help stakeholders—in many cases, this includes the evaluators—
to trigger, comprehend, validate, reinterpret and act as part and in recognition of 
interrelationships through articulation of and action in system boundaries? SBE is a tool for 
investigation to represent systems and can methodologically drive a catalytic process for the 
facilitation of genuine transformative change in individuals and communities (among those 
defining the problem, the system boundaries and variables, and living in and creating the 
system).  
 
The aspects above are informed by the thesis research findings, evaluation literature, SD 
literature and practice, philosophies of social action, and scholars exploring SBE broadly. In 
the evaluation literature, utility can be thought of in terms of forms of evaluation use 
(instrumental or process) (Patton 1997) and in terms of its use to influence changes for social 
benefit (Henry 2003). In addition, Habermas’s (1976) theory of communicative action 
prioritises forms of social action that enable comprehension, understanding and coordinated 
action in relation to data and individual experience. Social action takes the form of either 
strategic or communicative action. Barton and Haslett (2007) also inform these utility aspects 
by arguing that the scientific method is indeed the interpretation of metaphor (representation) 
toward synthesis for learning and action (transformation). Research on SD practice also 
informs the utility aspects. Huz’s (1997) evaluation framework relating to SD practice 
outlines a set of domains for measurement, from basic understanding of system constructs 
among stakeholders to policy change in society. All of these point to this continuum from 
triggering concepts to action—using representations to move towards transformation as the 
ultimate aim. Williams and Hummelbrunner (2010) further refine and has introduced the role 
of systems concepts into three overarching systems-inquiry concepts—interrelationships, 
perspectives, and boundaries— which frame the unique utility for SBE and guide discussion 
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of implications for evaluation practice more broadly. While the sources noted provided 
guidance for interpretation, this framework for utility was not entirely preconceived but 
rather emerged iteratively and was gradually clarified through the research process. 
 
1.7 Zambia SD case: Antiretroviral therapy (ART) scale-up strategy 
 
Zambia was a focus country for the United States’ President’s Emergency Plan for AIDS 
Relief, often referred to as ‘PEPFAR’, an ambitious initiative of the United States’ 
government from 2004–2009 to expand HIV/AIDS services in the highest prevalence 
countries in the world. This initiative started with fifteen focus countries and now spans the 
globe as a broad-based HIV/AIDS and health-systems strengthening program 
(<www.pepfar.gov>). PEPFAR is believed to be the biggest global public-health initiative in 
history, in terms of its large volume of financial and technical resources. The CDC is a lead 
agency and cooperating partner in this initiative. 
 
The Zambian government devised a national ART scale-up strategy for this period, which 
prioritised urban sites in a first phase, with an eventual goal of decentralising this system to 
district hospitals and eventually most clinics in the country (MOH 2004). Another goal was 
to achieve dramatic change in the epidemiological profile of HIV/AIDS in the country. A 
continuing challenge and threat to a successful strategy was the limited number of clinical 
staff at clinics and hospitals to deal with burgeoning demand. With supplemental staff and 
financial support from non-governmental organisations (NGOs), the number of patients 
reported to be accessing treatment grew exponentially from 3,000 reported in 2004 to 
167,500 in 2008 (Embassy of the Unites States of America, Lusaka 2008).  
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While it is a Zambian government-led ART strategy and program at the national level, the 
financial support from PEPFAR is channelled through various cooperating partners to 
provide clinical, technical, programmatic, human-resource and local material support. 
Agencies and NGOs were encouraged to meet or exceed global ART targets. Success, during 
this early scale-up phase, was measured by the number of people enrolled in pre-ART care, 
the number of patients newly initiated on ART, and the cumulative number of patients ever 
on ART by country.  
 
Zambia’s national Scale-up Plan for HIV Care and Antiretroviral Therapy Services strategy 
document (2006) established an ambitious plan for 2006–2008 to ‘prevent, halt and begin to 
reverse the spread and impact of the HIV and AIDS by 2015’ (MOH 2006: 7). The general 
strategic objective was ‘to expand access to HIV prevention, care and support for 80% of 
people living with HIV and their families and/or caregivers by the end of 2008’ (MOH 2006: 
20). Other broad programmatic objectives included providing ART to ‘at least 130,000 
PLWHIV in need [of] ART (37% of people in need of ART) by the end [of] 2008’ and 
expanding the number of trained healthcare workers to support the scale-up. The target for 
the increased numbers of people on ART rested on a huge assumption that the national health 
system, including the number and placement of workers, would be available and able to 
support such an expansion. The strategy-design period served as an opportunity to see 
whether SBE and, in particular, an SD-model used for a strategic evaluation, could provide 
the desired utility to improve planning for service delivery.  
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1.8 Research process: Objectives, questions and design 
 
1.8.1 Research objectives 
 
The broad objectives of the research were: 
1. To investigate the utility (use, benefit and social action) of a particular systems-based 
approach (SD) in terms of how it does or does not add value for evaluation of the 
national antiretroviral therapy (ART) strategy in Zambia. 
2. To identify, through the examination of the utility of SD in the Zambian case, useful 
principles and methods for the application of SBE from the perspective of an 
evaluation manager who wants to implement a new approach in evaluation and 
health-services research. 
 
To overcome the problem of a lack of professional SD experience, a highly experienced and 
credentialed SD modelling consultant was contracted for the Zambia strategic evaluation. 
The focus in this research relates more to the management of this process from the 
manager/researcher’s role within the scope of the broader exercise. This is a situation most 
managers or evaluators will find themselves in applying SBE approaches. The model process, 
outputs, and findings from its implementation are presented in Chapter 6, with more detail on 
the model provided in Appendix I. 
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1.8.2 Research questions 
 
To inform the broad objectives, the following three research questions were pursued. 
 
1. What comprises a ‘systems-based’ approach for evaluation?  
 
This was further prompted by considering the following questions: What elements are 
considered critical in systems-based approaches? What are important elements in 
stakeholders’ ways of knowing and learning? How are boundaries of relevant 
conceptual and physical systems determined? What is the best balance between 
purposeful investigation on the one hand and facilitation of process on the other? 
 
2. Is there a particular systems-based approach (to strategic evaluation of ART and 
related services) that provides unique and useful information for improving 
sustainable service delivery and policy?  
 
This had a specific supporting question: How useful are SBE approaches in 
addressing evaluation questions related to ART and related services in Zambia? What 
is the utility of the approaches? 
 
3. What can be learned from the application of SBE to one case which could inform 
practice in the ‘systems’, evaluation, and public-health planning and strategy 
fields?  
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This question was further supported by exploring these questions: What unique, 
strategic insights, if any, can be gained as a result of using systems-based approaches? 
How can systems-based inquiry reinforce or inform epidemiological and health-
services research practice for prospective longitudinal studies? What strategies should 
be considered in other settings for the use of systems-based inquiry for evaluation? 
Specific findings that can inform health care are derived more from the SD model 
itself, rather than from the research for the thesis.  
 
1.8.3 Research design 
 
To study the Zambian SD-model effort, the research questions and utility framework 
described above were informed by relevant literature and a triangulation of in-depth 
interviews, extensive field notes, and a personal research journal. Core concepts from critical 
hermeneutics guided the data collection, interpretation and presentation of data, and also to 
inform implications for practice; namely, Gadamer’s (1998) role of language; Habermas’s 
(1976) communicative action; and Ricoeur’s (1985) threefold mimesis.  
 
As will be presented in Chapter 2, a variety of systems approaches were considered, but there 
was only one with which I fully experimented and researched for implementation. The choice 
of the final selection was driven by a mixture of personal curiosity, acceptability to peers, 
accessibility of SD guidance and professionals, and scope and scale of inquiry according to 
the key stakeholder, Zambia’s Ministry of Health (MOH). 
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The fields of systems theory, SD, evaluation, and health-services research offer separate yet 
overlapping and limitless bodies of literature from which to review, examine and experiment 
for this thesis. SBE frameworks, theoretical arguments, and specific applied examples using 
other approaches were also reviewed to inform analysis of the findings of the research.  
 
Data collection and analysis for the research was guided by critical-hermeneutics philosophy 
and narrative-based inquiry. ‘Narrative-based inquiry’ is a means of gleaning information 
holistically by, for example, facilitating a research conversation. Prior to implementation of 
the SD model, we had to explore any prior exposure to systems concepts, as well as assess 
the strengths and limitations of current monitoring and evaluation practices for HIV/AIDS 
programs. Therefore, one round of research conversations with ten participants was 
conducted. Transcripts of each conversation were created and interpreted to ascertain shared 
understandings among stakeholders, themes, and implications. Upon finalisation and 
presentation of simulations and results of the ‘complete’ SD model, a second round of in-
depth research conversations was conducted among nine stakeholders. Research participants 
were selected based on their relationship to the ART scale-up and their exposure or 
participation relative to the SD model (its use and results), whether as in-depth technical 
contributors or as key consumers and decision-makers. During implementation and 
development of the SD model, field notes were collected, and a simple five-point scale (a 
Likert-type scale) was used to assess individual reaction within the small core group of the 
investigation team (consisting of me, the modeller, one CDC staff analyst, and two people 
from the main NGO providing ART support in Lusaka). Through a utility lens, overarching 
themes from the field research were then considered, together with frameworks and examples 
from systems-based-evaluation literature to analyse the Zambia case and the implications for 
broader practice.  
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Analysis examined SBE approaches with respect to how use, benefit and sustainability 
(Patton 1997; Henry 2003) was or was not realised set within explicit processes and forms of 
social action (Barton & Haslett 2007; Habermas 1976). The literature on SD practice also 
guided the development and interpretation of the model and research process (Huz, 
Anderson, Richardson & Boothroyd 1997; Lyneis 1999; Sterman 2000; Vennix, Andersen & 
Richardson 1997). These concepts from the evaluation field; the philosophy of 
communicative action from Habermas (1976); and core concepts of system interrelationships, 
perspectives, and boundaries (Midgley 2000; Williams 2007, 2008; Williams and 
Hummerbrunner 2010) form a framework with which to consider the utility of the SD 
application in Zambia. We can also then consider broader practice of SBE by considering 
implications of research findings.    
 
Use was guided by an examination of potential use in comparison with existing monitoring-
and-evaluation practices in Zambia, by the facilitation of the SD model, and by learning 
among stakeholders during process use (Patton 1997). Contributions from Vennix et al. 
(1997) on model-building and evaluation influence and benefit was analysed in terms of 
Henry and Mark’s (2003) ‘social betterment’ concept by the extent to which the evaluation 
resulted in tangible benefits for the society. Sustainability was explored with regard to the 
individual and institutional capacities required for SBE to be expanded in the Zambian 
context. Finding on this inform related concerns for the field more broadly.  
 
Given the mix of philosophies and methods coming from the systems field, and the interest 
and experimentation in the evaluation arena, this research aimed to derive insights for an 
operational ‘platform’ for conducting SBE that provides innovative, useful insights and that 
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holds credibility through rigorous problem-solving. To use an analogy, computers require 
operating systems and software platforms that enable the machine to successfully carry out 
functions within the machine but also engage with other machines across the world using 
different operating systems and software. This platform requires comprehensible and 
consistent language across locations, recognisable routines, and a set of data processing 
practices that can be flexibly employed. In order to devise such a platform for SBE, we need 
to examine the utility of approaches and elaborate the implications for practice to guide 
newcomers.  
 
Relevant literature is reviewed in depth in Chapter 2 and elsewhere to examine the gap 
between systems concepts, on the one hand, and practice and evaluation on the other. In 
addition, this literature points out how evaluation approaches that incorporate ‘systems-like’ 
elements can be used for further refinement in practice. First, I describe normative guidance 
from the system dynamics literature from which to critically reflect on the implementation of 
the case study. Second, I establish a set of SBE criteria, examine utility, and propose 
recommendations for practice which can guide evaluators.  
 
Issues such as perceived complicatedness, interest level, and the role of external technical 
support for SD were researched. Aspects of utility from the literature are discussed further in 
Chapter 3; their relevance to the research strategy, in Chapter 4. Utility relies on a set of 
aspects for optimal practice of SBE as based on the process emphasised by the evaluator in a 
dual imperative to represent a system as well as transform it.  
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1.8.4 Limitations of the case approach 
 
The aim of this research is to present data, discussion, and implications for practice of an 
SD approach to evaluation, based on the experience of the Zambia project together with 
prevailing thoughts and examples from the evaluation and systems fields. It is important to 
note that the case example employs only one SBE approach in one setting, and is therefore 
analytically valuable, given its limited experimentation in a nascent intersection of 
professional fields. While the case does offer insightful findings for broader consideration 
of SBE in general, it is important to note that this SD application is unique to its own setting, 
aims and emphasised mode of implementation: the investigation and production of a 
representative model with the attempted facilitation of a transformative change process. 
 
1.9 Research findings 
 
Overall, the SD-model structure and results products were considered relevant and useful at 
face value but minimally sustainable in Zambia without significantly more time and technical 
and financial commitment. Multiple factors impacted the potential to carry out optimal 
facilitation and use of the model for scenario-review workshops. First and foremost, a major 
corruption scandal in May 2009 closed the Ministry of Health for several months (PlusNews 
2009; Usher 2010), which forced the cancellation of my follow-up visit to Zambia after my 
own departure late in 2008. Staff turnover, changes in staff assignments, as well as general 
lack of availability of key stakeholders (owing to the sheer volume of work) posed additional 
challenges during model development. This was normal in this setting, where our 
stakeholders—the limited number of people with sufficient healthcare expertise—were 
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already burdened with additional work. This is captured in the model’s results, which suggest 
that exponential growth in staff is required for the ART scale-up.  
 
Despite logistical challenges and a curtailed process, even the basic components of the 
modelling process, such as the dialogue prompted by the overview causal-loop diagram, 
elicited significant exploration of participants’ conceptual system boundaries (i.e. their beliefs 
and values); triggered expansion or recasting of these boundaries, interrelationships and 
perspectives; and enhanced questions for program evaluation but did not influence action on 
redirecting the strategy. Data from the research shows minimal resistance to the use of non-
traditional evaluation methods. Among participants and investigators alike there were 
concerns and, in some cases, confusion about the perceived complicatedness of the SD 
approach, which only ebbed as time went on, after more iterations and documentation were 
developed for the model. Participants placed a trust in the investigators to understand this 
complicatedness and accepted model results in the context of their limitations. This notion of 
trust was also reinforced by independent reviewers of the model report. Time and opportunity 
were insufficient to engage in further dialogue on program options using the model, in order 
to fully maximise the utility of the SD approach.  
 
The review of literature, with specific focus on general trends and a selection of systems 
approaches, revealed common elements as to how approaches can be optimally implemented. 
Practice for overall utility is dependent on the extent to which transformative facilitation of 
new understandings (based on the production of a representation of a system) is realised by 
the stakeholder, with transformative change being the ultimate outcome of the process.  
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There are varying degrees and roles, and different depths of engagement, for the evaluation 
manager. In every case, implementation of SBE requires an acute awareness on the part of 
the evaluation manager of technique, or, at least, the ability to understand the spectrum 
between representing a system and transforming that system, so as to be able to provide 
appropriate guidance and engage external evaluation services if necessary. Becoming fully 
expert in every systems-based approach is likely not feasible, as was not feasible in my case 
(with SD), but an awareness of the strengths and trade-offs is essential for the evaluator who 
wishes to engage successfully. Unique to SBE approaches is how their methodological design 
can drive us to realise transformation if viable representations are devised and considered. 
However, and as experienced in the Zambia case, representation of the system as the outcome 
of the process does not guarantee the same benefits of a more overtly transformative 
evaluation endeavour.  
 
Utility of both representative and transformative processes can be realised, depending on a 
high level of effort and engagement from stakeholders and a reduced number of such limiting 
factors as technical capacity, political and workforce stability, financial commitment, and the 
sustained engagement of all parties.  
 
1.10 Conclusions: Assertions and their relevance to evaluation practice 
 
SBE approaches enable the representation of systems set within potentially transformative 
processes on a spectrum of utility from triggering pre-understandings through to 
reinterpretation and action. These emerge as aspects of utility for SBE. SBE approaches 
examine multiple factors of a system and can be used as tools for their evaluation. This 
means that as SBE examines these factors in a system, it then uses appropriate and responsive 
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methodological designs. SBE enables the elicitation of a rich description of the multiple 
factors of the system of interest (as created or recognised by stakeholders) and provokes 
investigation and a recasting of boundaries for the purposes of setting evaluation parameters 
and also employs analysis to the situation and interrelated program of interest. As such, 
analysis explores privately held boundaries and generates new understandings in order that 
stakeholders can improve programs and coordinate action in their communities. SBE does not 
just define and examine multiple levels of activities, inputs, outcomes and domains, but it 
also seeks to examine these factors dynamically by articulating the dynamics and ‘systems 
factors’ at play among these levels in a clear way, which influences data collection and 
analysis.  
 
With respect to SBE practice, the evaluator determines needs and the appropriate mix of 
related knowledge-generating processes or methods. In addition, the evaluator must consider 
the predominant mode of the work, whether it is to facilitate boundary exploration and 
critique towards fundamental change (transformational) and/or whether it is to focus on 
description and observation (representative). Based on the mode of practice, appropriate 
stakeholder engagement, evaluation design, implementation factors, and necessary capacities 
for him- or herself (and/or their team or consultant) can be determined. The sustainable use of 
SBE will depend on the professional contexts in which it is considered, and its realisation will 
be impacted by the extent to which local interest is assured for the longer term and technical 
expertise is built as appropriate. 
 
Specifically, the findings and implications of this research support three assertions and a call 
for further development of SBE practice and skills in general. First, the complexity of certain 
programs such as the example of the Zambian ART scale-up-plan raises the need for dynamic 
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and systems-oriented evaluation approaches; up until most recently, evaluation in this 
particular context has been focused on achievement—e.g. reporting output targets—rather 
than program outcomes or the dynamic interplay among program operations, the workforce, 
and epidemiologic impact at population-level. 
 
Second, systems concepts offer an expanded set of processes and tools for effective 
evaluation in such a complex and dynamic context, but its use usually requires a shift in 
paradigm and practice. This is, of course, not without its own challenges for the aspiring or 
curious systems-based evaluator. Successful expansion and use of systems concepts relies 
upon the evaluator’s invoking and managing ontological and epistemological roles, as well as 
honing the skills necessary for optimal management of SBE approaches.  
 
And, finally, theorists and practitioners in the evaluation field are beginning to embrace and 
situate systems concepts, but they are yet to settle on how it can be made more common, with 
clear and relevant capacity enhancements for evaluators. As the fields and sub-fields of 
systems and evaluation move closer together, we must reopen and re-examine the dual role of 
ontological and epistemological modes of knowledge creation between systems concepts and 
the practice of evaluation.  
 
Research conversations with colleagues associated with the SD project, together with review 
of the current literature, reveal mediation between transformative and representative uses of 
systems-based approaches. Once the practice of SBE can be situated and understood with this 
dual responsibility, its use and application can be appropriately considered and enhanced. 
In addition, we will be able, then, to consider concertedly how to build capacity in the 
evaluation field and in contexts of need in the developed and developing world.  
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1.11 Overview of thesis chapters 
 
In this chapter, inspiration for the topic, centred on personal experiences which illustrate 
evaluation challenges that impact the delivery of interrelated life-saving services, has been 
shared. The thesis, research objectives and questions, and summary points on the background, 
methods, results and conclusions of the research have been outlined.  
 
In Chapter 2, relevant literature is reviewed to set forth the dimensions and practices that 
define SBE, drawing on key concepts and recent examples of the overlap of systems theory, 
systems thinking and evaluation practice. Trends and arguments in forging together 
evaluation and systems thinking, including considerations of complexity, complication, 
context and emerging frameworks are discussed. Particular attention is paid to three prevalent 
approaches for SBE: SD, SSM, and systemic intervention. Their characteristics and functions 
are examined. Elements of optimal practice for implementing SD models with respect to 
process facilitation with individuals and groups are considered. To further define SBE, 
relevant features of the three above-mentioned approaches are discussed. Critical theoretical 
or process gaps are pointed out and overarching attributes important for applied research of 
the SD approach in Zambia are identified.  
 
Chapter 3 outlines the aspects of utility as informed by SBE and SD literature and forms of 
social action. The role of representation in transformation as a framework for considering 
SBE approaches is further clarified.  
 
In Chapter 4, the research strategy and methods are outlined. The rationale, scope and 
strategy for assessing the utility of SBE are outlined. (Figure 4 illustrates the flow and scope 
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of research activities in relation to the SBE project.) Foundational concepts of critical 
hermeneutics relevant to the research strategy are presented in depth; namely, Gadamer’s 
central role of language in understanding, Ricoeur’s constructs for data collection and 
analysis, and Habermas’s theory of communicative action. Data-collection and analysis 
methods used for the Zambian SD-model case study (i.e. in-depth research conversations, 
personal research journals, and field notes) are outlined.  
 
Chapters 5, 6 and 7 form a three-part presentation of the Zambian SD-model case study. 
Initial context and preparation, implementation of the SD model, and research on utility in the 
phase following dissemination of results of the SD model and approach are all presented. 
 
Chapter 5 presents a description of the context and initial understandings among stakeholders 
of the existing evaluation challenges and the potential for the use of the SD model, or other 
systems approaches. The chapter begins with contextual descriptive data on HIV and AIDS 
in Zambia. Data from research conversations is presented and interpreted from stakeholders 
engaged in the preparatory phase. The decision to use SD as the chosen SBE approach is 
described. This round of data collection and analysis elicited common themes on the pressing 
limitations of monitoring-and-evaluation practice in Zambia as well as the potential role for 
‘systems’ approaches to explore stakeholders’ boundaries in different ways. A tension was 
revealed in a hesitation to shift to other, less familiar approaches (outside of traditional 
evaluation options). This tension, and the developments that influenced the selection of the 
SBE method leading to SD, will be explained.  
 
A summary of the model-development process, experience with approval for the evaluation 
protocol for the Zambia SD model, and a full discussion of the modelling process and 
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outcomes are discussed and critiqued in Chapter 6. Table 13 presents SD practice guidance 
for model-project implementation, and observations on the extent to which this guidance was 
followed. The critique and implications are supported by my own observations on managing 
the project, in addition to observations from field and group-meeting notes on the modelling, 
simulation and dissemination events for the SD model.  
 
In Chapter 7, samples of text and interpretations drawing on researcher observation on the 
perceived use, benefit, and sustainability of the SD model in Zambia are presented. Themes 
such as the powerful contribution of the SD model to exploring stakeholders’ existing 
conceptual system boundaries (their beliefs and values) as well as to helping generate new 
and transformed boundaries, through both representative and facilitated aspects of the model 
use in Zambia, are presented. Stakeholders expressed a comfort with and understanding of 
the model structure but also a perceived complicatedness of the approach and a potential 
for false assumptions being reified; however, they shared confidence and trust in the 
investigators that the model was carefully designed and run and that limitations were clearly 
communicated. By itself, presentation of the analytical outputs (tables and graphs) from the 
model process among select groups was not sufficient to influence program or policy change. 
Stakeholders expressed their desire for more engagement with the model (which is consistent 
with normative best practice in SD facilitation), in particular, to employ it as a discussion and 
generative-planning tool in order to explore potential new realities. In relation to the 
possibility for the longer-term development of capacity and sustainability of SD in Zambia 
among evaluators and program planners, there was disagreement among stakeholders. Some 
felt strongly that with minimal training and institutional ownership of this type of approach, 
capacity could easily grow. Others felt the level of abstraction and complicatedness would 
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necessitate significant time, effort and resources to build local capacity in systems-based 
thinking and SD modelling.  
 
In Chapter 8, the overall implications of the utility of SBE are summarised based on findings 
from the Zambia case. Utility aspects are reviewed with particular emphasis on the core 
concepts for systems: interrelationships, perspectives and boundaries, as unique to SBE. 
Implications for the practice of SBE, centred on boundary-setting and the role-balancing 
skills of evaluators and their collaborators are proposed. A framework further elaborating 
the two modes of practice (representative or transformative) for evaluators to use to consider 
needs and aims of an SBE is outlined. 
 
Appendix I comprises the full and actual report on the SD project which summarises what 
was disseminated to stakeholders in September 2008, of the Zambian SD-model’s structure, 
methods, results and conclusions. This work was co-authored by the modelling consultant, an 
analyst on the CDC Lusaka office, and me. 
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Chapter 2  
 
Defining features and utility of systems-based evaluation 
 
2.1 Introduction and scope 
 
Systems-based evaluation (SBE) approaches—the application of specific methods that are 
influenced by systems concepts and methodologies to the task of evaluation, which elaborate 
and assess the interrelationships and interdependencies of real-life factors, including 
perspectives, and boundaries—offer an expanded set of processes and tools to apply to 
evaluation in real-life dynamic contexts. There are frameworks which help consider systems 
which differ from approaches that methodologically drive SBE. The evaluation field is 
beginning to embrace and situate ‘systems concepts’, both theoretically and in practice. There 
is a challenge as to how these tools can be made more approachable to non-experts and for 
evaluators. Understanding overarching systems frameworks and features of specific SBE 
approaches can help guide their application, consider utility and potentially expand the set of 
options for evaluators.  
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The volume of material found under the headings of ‘systems’ and ‘evaluation’ is large and 
increasing. There is not a single body of work to guide utility and practice of SBE there is a 
continuing need for applied research on implementation. Research in this domain needs to 
explore questions such as: What is the unique utility of adding systems concepts and 
approaches in evaluation? How might this category of approaches advance the practice of 
evaluation? In what situations are these best employed? Are we simply hoping to represent 
something ‘systemically’, or are we using new methods to drive inquiry on this? Should we 
be more concerned with specific results or with a cathartic learning process, or should we be 
concerned with both? What kinds of results and learning processes can we expect? 
 
In this chapter, key sources at the intersection where systems concepts are applied to 
evaluation are organised and analysed to determine key features and aspects for assessing 
utility. The review focuses on primary features as opposed to a deep analysis of undergirding 
assumptions or optimal situational usages. Literature is reviewed along two broad categories 
which respond to the research objectives and questions. Firstly, the chapter reviews a body of 
work that includes discussion of trends and arguments on forging evaluation and systems 
thinking (including consideration of systems terms, complexity, context and emerging 
frameworks) including health and HIV/AIDS programs. Secondly, the chapter describes three 
examples of prominent ‘systems’ approaches for SBE, and their characteristics in terms of 
transformative and representative properties. The three examples are system dynamics (SD); 
soft systems methodology (SSM); and systemic intervention. The review is focused on 
current examples of specific approaches, models, and tools, to interpret the arguments of a 
narrower set of contemporary thinkers and practitioners. Historical and philosophical origins 
of systems-based methods are not traced for all examples reviewed, unless relevant to 
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illustrating the transformative and representative functions of each. Features of these 
approaches together with their implementation practice requirements are summarised to then 
put forth aspects for assessing the utility of SBE. It’s important to note that not all of these 
approaches serve as viable options for all situations. Evaluators must pay close attention to 
the needs of each challenge and what is methodologically fitting and feasible. 
2.2 ‘Systems’ and analytical frameworks 
 
Discussion of systems concepts in evaluation can be understood in terms of two categories. 
First, arguments put forth through overarching analytical frameworks, and second, as specific 
examples of systems-based approaches that draw on years of implementation and theoretical 
testing. However, analytical frameworks often stop short of specified evaluative or inquiry 
methods. A practitioner is left wondering about steps to facilitation.  
 
The arguments in the literature for forging together systems concepts and evaluation begin 
with notions of systems, complexity, and context and can be traced to contemporary 
arguments in philosophy, science, systems theories, public health, business, management, 
evaluation and physics, as well as in popular culture. As an example, in The Turning Point, 
Fritjof Capra (1982) put forward an artful philosophical analysis of the erosion of the 
prevailing machine-like view and representation of the world. He pointed to a revolutionary 
‘systems view of life’ based on ‘awareness and of the essential interrelatedness and 
interdependence of all phenomena—physical, biological, psychological, social, and cultural’ 
(1982: 265). This book signals a greater interest in a ‘systems view’ in popular literature in 
general. Capra goes on to critique Descartes, the Cartesian method, and the assertion of 
knowledge that are based on reduction and overlays of mathematical principles. Key features 
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for Capra in considering systems and complexity are the principle of self-organisation and the 
importance of the ecological perspective when considering the essential, nonlinear 
interconnectedness of individuals, organisms and their environment(s). Capra makes an 
important distinction between life as living organisms, on the one hand, and, on the other, the 
tendency for us (as humans) to exist as living systems while, at the same time, calling upon 
machine-like representations of our living systems.  
 
In addition to Patton’s (2004) commentary on monitoring and evaluation of HIV/AIDS 
programs, other practitioners have expressed the need for more contextually grounded 
evaluation of programs. In an editorial in the January 2006 edition of the leading HIV/AIDS 
and infectious-disease journal, The Lancet, Bennett, Boerma and Brugha note: 
 
The main objectives of evaluations should be to assess the effect of global HIV/AIDS 
control efforts on HIV incidence, AIDS morbidity, and mortality, and to understand 
the mechanisms through which these effects have occurred. Successful strategies to 
track the spread of the epidemic, and ensure effective programmes of care, treatment, 
and support are highly contingent on contextual factors, such as epidemiological 
context, cultural practices, the status of women, governance, and health system 
capacity. Evaluative research is needed to determine which strategies are effective in 
which contexts. (2006: 79) 
 
In specific reference to ART programs, the authors also point out that ‘antiretroviral 
treatment programmes constitute a complex challenge for health systems, and virtually no 
evidence base exists to guide policy in low-income or middle-income countries’ (Bennett et 
al. 2006). It is anticipated that the complex constellation of implementing agencies, donors, 
and government actions will need to continue supporting the massive scale-up of ART to 
continue, presenting a challenging environment, indeed, for program planning and evaluation 
(van Damme 2006).  
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Emerging frameworks aim to make sense of all of these elements as applied to real-world 
settings. When considering evaluation, it is fundamental to have an appreciation for the 
elements of the unfolding way individuals and stakeholders determine systems, operate with 
and in complexity, and relate situations and programs to context. 
 
2.2.1 ‘Systems thinking’ analytical frameworks  
 
Several frameworks are available to consider and frame elements of systems and related 
thinking. The Cynefin Framework (Kurtz & Snowden 2003) is a framework for ‘sense-
making’ across a continuum of five domains: simple, complicated, complex, chaotic and 
disorder. The framework ‘is used to consider the dynamics of situations, decisions, 
perspectives, conflicts, and changes in order to come to a consensus for decision-making 
under uncertainty’ (2003: 468). The framework questions three basic assumptions: (1) order, 
(2) rational choice, and (3) intentional capability. The authors point out that sometimes these 
assumptions are deemed true in some situations (but, they stress, not universally) and that in 
other situations, thinking in terms of complexity is needed for decision-making. The 
processes of knowing, influencing, analysing, and improving systems need to be appropriate 
for the situation. Ordered domains are clustered, where we aim to construct deliberate order, 
include known causes and effects as well as knowable causes and effects among groups, 
communities and societies. The unordered domains, or where emergent order prevails, 
include complex relationships and chaos.  
 
In the ‘complex-relationships’ domain, the decision model aims to ‘to create probes to make 
the patterns or potential patterns more visible before we take any action’ and there is then 
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action-planning, which aims to ‘sense those patterns and respond by stabilizing those patterns 
that we find desirable, by destabilizing those we do not want, and by seeding the space so that 
patterns we want are more likely to emerge’ (2003: 469). In the chaotic domain, the 
relationships between cause and effect are not apparent, owing to ‘turbulence’ and lack of 
order. In this domain, one needs to ‘act, quickly and decisively, to reduce the turbulence; and 
then to sense immediately the reaction to that intervention so that we can respond 
accordingly’ (2003: 460). The fifth domain is that of disorder, where what is being 
considered cannot be categorised under the other domains. The authors state that disorder is 
where ‘individuals compete to interpret the central space on the basis of their preference for 
action’ (2003: 470) to deal with the disorder.  
 
The framework enables active exploration of assumptions in organisational life, which uses 
complexity concepts to facilitate group ‘sense-making’ (2003: 462). The authors provide a 
framework to facilitate a ‘relaxation’ of three basic assumptions. The first of these is the 
assumption of order, or the existence of ‘underlying relationships between cause and effect in 
human interactions and markets’, and our assumption that we can ‘produce prescriptive and 
predictive models’ using ‘past behavior’ to point to best practices in order to then design 
interventions for improving the future (2003: 462). The second is the assumption that humans 
make rational choices among alternatives, based on whether pain or pleasure is maximised, 
and, conversely, that we can manipulate humans based on these states of being (2003: 462–
463). The third is that behaviour to use capabilities is predominantly intentional, which 
generates all actions in markets, organisations and societies (2003: 463). Kurtz and Snowden 
note that ‘although these assumptions are true within some contexts, they are not universally 
true’. They ‘believe that in decision-making at both policy-making and operational levels, we 
are increasingly coming to deal with situations where these assumptions are not true, but the 
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tools and techniques which are commonly available assume that they are’ (2003: 463). The 
framework as a whole provides a useful facilitation tool for group consensus-building and for 
characterisation of a situation.  
 
Context, complexity and human action all impact how we conduct evaluation. SBE can drive 
varying degrees of intensive stakeholder engagement. The breadth of stakeholder 
participation must be closely considered by the evaluator/manager, with the purpose of 
setting boundaries for optimal inclusion. A key consideration is the point at which 
participation actually paralyses the advancement of data collection, analysis, and multiple 
perspectives on results and interpretations. The authors note that ‘boundaries are possibly the 
most important elements, in sense-making; because they represent differences among or 
transitions between the patterns we create in the world that we perceive’ (2003: 474). The 
nature and level of stakeholder involvement will impact the boundaries and, likewise, impact 
the perceived ordered and unordered aspects of the situation as well as the program’s 
contribution. In practical terms, additional tools for data collection among a wider set of 
program beneficiaries may be deemed necessary. The framework can influence what is 
collected, and an appropriate method can be chosen, so that the complex and chaotic elements 
are named and assessed. There is potential for expanding the Cynefin Framework for 
evaluation purposes, but such a process would require guidance on evaluative data collection, 
analysis, and plans for the use of future findings for social benefit. The framework is relevant 
to the broader SBE discussion as it points to features and possible realities not normally 
covered by traditional evaluation.  
 
Two contemporary contributions to a concerted dialogue on SBE serve as key barometers in 
this field and point to two important differences. First, a source that outlines specific methods 
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for specific purposes (Williams and Imam 2007) and second, a broader framework for 
thinking in terms of systems but free of specific methods (Cabrera 2008). First, the collected 
anthology of examples in Systems Concepts in Evaluation (eds Williams & Imam 2007), and 
second, the April 2008 edition of the journal Evaluation and Program Planning, where 
Cabrera and colleagues argue a framework for systems thinking as applied to evaluation 
(Cabrera 2008). Utility of SBE requires both, functionality for framing problems as well as 
appropriate methodological options to drive representation of systems in a process of 
transformative change. 
 
In the anthology’s Introduction, Imam, LaGoy and Willams present four considerations about 
the influence of ‘systems concepts’ on evaluation as derived from the examples in the edition. 
They answer the question: What do evaluations based on ‘systems’ concepts look like?  
 
Evaluations influenced by systems concepts used in this volume are likely to generate 
rich yet simple descriptions of complex interconnected situations, based on multiple 
perspectives that: 
 
1. build stakeholdings(improved understanding among stakeholders) in the 
 situation being addressed; 
2. are believed by stakeholders; 
3. help stakeholders build deeper meanings and understandings of the situation; 
4. reveal, explore, and challenge boundary judgements, that can inform choices 
 for action by those who can improve or sustain a situation. (2007: 8) 
 
While the recognition of interconnectedness (within a system) is seen as strength of this 
influence, the authors also caution that the mere act of defining the components of a system 
requires one to set boundaries as to where the system ends and begins. The anthology’s 
examples show that use of systems-based approaches for evaluation and the evaluation of 
systems, or programs working to influence systems, are not entangled. For instance, systems 
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such as Meters’s evaluation of food systems and agriculture are examined, but he employs 
specific systems approaches in the evaluation process (2007: 141).  
 
The editors propose that the fundamental ‘richness of a systems inquiry is not about detail but 
about value’, with participants gaining an included stake by actively contributing to the 
definitions of a system’s boundaries (2007: 8–9). The editors refer to Flood’s (1999) notion 
of using systems inquiry for ‘learning within the unknowable’, where the process of 
facilitating discussion on the values, boundaries, and interconnections of a system/situation 
provide a solid basis for collective action, rather than just data alone. A key feature of the 
editors’ commentary in the anthology focuses on how the engagement of participants in 
systems-based inquiry should ‘build in them deeper meanings and understandings of a 
situation’ through their genuine examination of values and beliefs in order to establish 
boundaries of systems and inquiry:  
 
Using systems concepts in evaluation helps us answer these questions by revealing, 
exploring, and challenging boundary judgements associated with a situation of 
interest. Decisions and insights about who or what is ‘in’ and what is ‘out’ of an 
inquiry, its boundaries, are key features of a systems inquiry … In a systems-
influenced evaluation, we believe the boundary is always in view and always up for 
debate, from the initial design stage to the end. (Williams 2007: 9) 
 
The ability to reconsider the boundaries ‘from the initial design stage to the end’ has 
implications on methods. How technique and method of different systems approaches are 
applied provide differing evaluative experiences and analytical fidelity. These considerations 
of method are essential in how an evaluator explains and advances their SBE work.  
 
Three unique core concepts of SBE have evolved since the 1960s: interrelationships, 
perspectives and boundaries (Midgley 2000: 45; Williams & Hummelbrunner 2010: 3). These 
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three concepts in application together are proposed as being critical for systemic inquiry and 
point to essential tenets of an SBE method and influence how representative and 
transformational processes are implemented. Specific aspects in considering the first core 
concept, interrelationships, include: the recognition of dynamic and nonlinear effects, 
sensitivity to context and its role on different outcomes of the same program in different 
places, and the general entanglement of behaviour, actions and outcomes (Williams & 
Hummelbrunner 2010: 18–19). Regarding the second concept, perspectives, the author notes 
that participants engage in programs for a host of personal reasons or motivations, and a 
devotion to program goals and objectives is not necessarily among them (Williams & 
Hummelbrunner 2010: 20). The third concept, boundaries, which are determined by 
participants and stakeholders based on ‘what is deemed relevant and irrelevant, what is 
important and what is not important, what is worthwhile and what is not, what is deemed not 
relevant’ (Williams & Hummelbrunner 2010: 22). They expand on these core concepts by 
exploring questions which can be addressed by various systems approaches.  
 
Cabrera (2008) and colleagues propose that we should aim to put forward a single systems-
oriented conceptual framework for thinking about and organising all evaluation, rather than a 
focus on developing a taxonomy of methods.  
 
In the end, we believe that an adequate description of systems thinking will be a 
fundamental conceptual pattern, not a pluralistic taxonomy. Recognizing that systems 
thinking is: (a) patterned and (b) conceptual, is essential to understanding systems 
thinking, especially in light of the considerable diversity of propositions about it in the 
literature. (2008: 303) 
 
Cabrera et al. note earlier attempts among scholars to define systems approaches (2008: 303). 
He argues that these attempts result in inaccurate reifications and characterisations of 
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methods, such as, ‘systems thinking is the same as system dynamics; systems thinking is the 
same as any proprietary, insular field; systems thinking is holistic; and systems thinking is 
biological or ecological thinking’ (2008: 303). Cabrera and colleagues go on to propose that 
the real task for evaluation, and evaluators, is to be able to recognise patterns in relation to 
concepts as they operate in a particular context at a high level. In doing so, evaluation of any 
kind can be framed as systems-based, and, according to the authors, 
 
It is important to note that an evaluation approach that incorporates our proposed 
notion of ‘systems thinking’ (informed by [Distinctions, Systems, Relationships, 
Perspectives]) does not require a new set of evaluation tools for an evaluator, but 
rather a shift in their thinking to re-frame components essential to any evaluation 
(2008: 305). 
 
Cabrera and colleagues offer ‘four fundamental patterns that connect the systems universe’ 
(2008: 304): Distinctions, Systems, Relationships, and Perspectives (DSRP). Evaluators can 
use these four areas to engage in dialogue to understand and place program in a context and, 
further, to explore critical questions as to the program’s value within the belief systems of the 
stakeholders themselves. The authors note that ‘in order to make a distinction, one must 
establish an identity and exclude the other … All distinction making involves a boundary that 
differentiates between what/who is in and what is outside the set boundary, between 
internalities and externalities’ (2008: 304). This concept is particularly helpful in considering 
the entities engaged within a program’s context and their affect and effect on each other. The 
authors use the idea of Relationships for the search for patterns that define the relationships 
of concepts as being complementary to their distinctions, pointing to ‘the affect of relation 
from A to B and from B to A and the effect of relation on B from A and on A from B’ (2008: 
304).  
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The authors state that ‘any collection of related concepts can naturally be viewed as a system, 
since the simplest definition of a system is a whole made up of two or more related parts’ 
(2008: 305). They do not provide adequate examples of how this framing of systems would 
be further employed by an evaluator, other than the notion that Distinctions, Relationships, 
and Perspectives are all dependent on an understanding of Systems (i.e. the collection of 
components that are considered relevant, valued and believed by stakeholders) (2008: 306). 
Regardless, the authors further assert, ‘this all bodes well for practitioners in evaluation who 
want to apply systems thinking to their daily work because systems thinking is easily learned, 
applicable to the existing knowledge base of evaluation and will lead to transformative results 
for any endeavor’ (2008: 307). From the viewpoint of a program manager who is interested in 
applying (but not necessarily becoming expert at) systems thinking to evaluation, these 
authors have proposed a fundamental conceptual lens through which to analyse and define 
understandings and interrelationships, leading to the identification of the necessary 
components for evaluation.  
 
The DSRP framework could be applied in the initial stages of program development or 
evaluation and could chart a useful path to deciding on subsequent data collection as well as 
analysis and dissemination approaches. However, this framework stops just short of offering 
a description of how an evaluator could delve deeper into analysis and transformative 
facilitation. Assessing the outcomes, judging the operational effectiveness, or assessing the 
quantity and quality of the tangible products of a program would be critical steps that 
necessitate skill on the part of the manager in appropriate evaluation tools and methods.  
 
This omission is a potentially confusing oversight for the field. Adding a filter to assess the 
purpose of an SBE effort in terms of whether it will be representative or transformative can 
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help weigh the utility of different approaches. In Midgley’s (2008: 317) rebuttal, he argues 
that the authors essentially dismiss methodological pluralism and, thereby, the need for 
specific methodologies for specific systems issues, questions or research needs. 
 
I have suggested that, instead of opposing DSRP theory to methodological pluralism, Cabrera 
et al. (2008) might be better off further developing their work so that they can offer a 
plurality of systems methods that can extend the practice of DSRP. If they want to do this, 
then I argue that there is much they could learn from the literature on the later approaches to 
methodological pluralism, as authors writing on this topic have already grappled with many 
of the benefits and pitfalls of bringing together systems methods that originated in different 
paradigms. (Midgley 2008: 320) 
 
Regrettably, Midgley does not offer more specific alternative frameworks or guides in this 
piece. The DSRP framework provided by Cabrera et al. may be useful as a first step in 
scanning for and defining a system of interest. Without the introduction and suggestion of 
methods, one could assert that the DSRP framework is applicable to almost any situation or 
context. Perhaps the framework is, effectively, something that evaluators already use in 
practice without calling it by this formal name and without considering themselves ‘systems 
experts’. Rogers’s rebuttal to Cabrera and his colleagues includes this idea.  
 
Unfortunately, for me the article lacks convincing examples of how these can 
transform evaluative practice. As the authors point out, many of the implications of 
these four ideas have long been part of evaluation theory and practice. For some 
evaluators seeing these labelled as systems thinking might evoke the same response as 
the person who discovered they’d been talking ‘prose’ all their life. (Rogers 2008: 
326) 
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Rogers goes on to suggest that Cabrera et al. wholly dismiss traditional evaluation tools, such 
as logic models, for being too linear (i.e. disregarding of interrelationships) and for being, 
therefore, antithetical to a ‘systems’ approach. 
 
Certainly some versions of logic models do not do this, and show only the intended 
effect of an intervention in a linear one-directional manner—demonstrating once 
again that poor evaluations do not address this issue adequately. But standard texts 
do—for example, Rossi, Lipsey, & Freeman (2004) text book ‘Evaluation: A 
Systematic Approach’ shows some linear models, but also a model showing interplay 
between the personal meaning of diabetes, psychosocial adaption and self-care 
behaviour (p. 164). (Rogers 2008: 326) 
 
In conclusion, Rogers suggests that ‘maybe the situation is that the central ideas of systems 
thinking have already permeated notions of what constitutes good practice in evaluation’ 
(2008: 326) and calls for research-informed comparisons of systems and non-systems 
approaches on comparable evaluation situations. While evaluations can be framed with 
interrelationships, perspectives and boundaries in mind at design, SBE approaches add 
options for driving this more purposively through to transformation of the system by its 
owners.   
 
2.2.2 More than context alone 
 
Recognition of the role of context as an area of evaluative concern is becoming more present 
in our traditional evaluation and research approaches. This recognition of context, however, 
still does not examine context dynamically in relation to complex, complicated or chaotic 
elements, as within systems. Evaluations and their findings must be referred to in relation to a 
context, so as to determine the effect of these factors or, indeed, to rule them out in relation to 
results. In epidemiology, context is considered part of an ‘ecological’ approach to research 
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where a group is studied for disease outcomes in reference to data about their local 
environment. A major limitation is that traditional longitudinal designs are employed which 
are then overlaid with general population-level trends, resulting in an inability to recognise 
the dynamics among individuals, their groupings and their settings. In epidemiology, this is 
known as ‘ecologic fallacy’, or ‘the bias that may occur because an association observed 
between variables on an aggregate level does not necessarily represent the association that 
exists at the individual level’ (Friis 2004: 226).  
 
Planning, conducting and interpreting evaluation in light of situational contexts is a clearly 
referenced concern in the relevant literature. The call to respect and evaluate in light of 
context is more referenced; however, most often still is reference to a traditional use of 
classic evaluation methods.  
 
Representing a renewed focus in the global development arena, the recent World Health 
Organization’s (WHO) manual entitled Systems Thinking for Health Systems Strengthening 
includes a section specific to systems-oriented evaluation which continues to root the 
discussion in traditional methods (eds de Savigny & Adam 2009). The approaches offered 
therein include traditional process; effects (outcome); and economic evaluation, in addition to 
evaluation of contextual factors (2009: 60). The authors note the critical importance of 
context in evaluating systems interventions, and they do endorse a plurality of methods, with 
an emphasis on process and implementation. In relation to context evaluation, the authors 
state, 
 
The context evaluation component can help explain whether the observed effects are 
due to the intervention—and if not, why not?—essential to ensuring the plausibility of 
the evaluation’s conclusions. The importance of context within the system can never 
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be overestimated since the personal and institutional contexts shape the behaviours of 
the actors as much as the structural context of the system. (eds de Savigny & Adam 
2009: 60)  
 
The inclusion of deeper evaluation of context is critical; however, the authors go on to 
suggest that the purpose of the contextual evaluation is for ‘ruling out the influence of 
external factors’ and being able ‘to adjust for confounders’ (2009: 60). This suggestion 
excludes the role of external factors (as they are factors influencing the situation at hand and 
the program’s effects) and rightly does not consider them in the design of the evaluation. In 
addition, to ‘adjust for confounders’ points again to a process of variable isolation, as 
opposed to opening the number of variables to assess the dynamics between factors as 
analysed together, rather than separately.  
 
While the mention of context through an authority such as WHO is critical and encouraging, 
the simple causal link assumed between context and intervention, by this official manual on 
systems thinking, underlines the need for evaluation methods to go much further, to engage 
stakeholders to thoroughly describe and assess the complex, dynamic factors within a 
context. We can imagine the greater need to facilitate stakeholder engagement with the 
myriad causal and recursive realities for improving programs and outcomes. Facilitating a 
greater understanding and analysis of system factors in relation to context requires 
intersubjective generation of meaning, where stakeholders propose boundaries to define and 
move the system forward (Midgley 2000; Ulrich 1983). The role of evaluation is one of an 
ongoing engagement and flexibility when applying SBE approaches, in order to optimise 
their use. 
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Pawson and Tilley’s Realistic Evaluation (1997) focuses heavily on context and makes 
significant effort to understand the operations of ‘mechanisms,’ or the activities impacting 
outcomes in a particular context, in relation to context and outcomes (1997). Pawson and 
Tilley recognise the continuum of abstraction to specificity in dealing with program 
frameworks and elements, and they stress the supremacy of the accumulation of evidence by 
pursuing the combination of Context-Mechanism-Outcome relationships in the program and 
system under study (1997: 121). The authors note that a realist is engaged as a ‘system 
builder’ (1997: 60) and that social programs can be defined as ‘social systems’ (1997: 63). 
Further, they state that realists shun direct cause-and-effect analyses; instead they look at the 
complexity of human interactions and social processes, understanding the ‘embeddedness of 
all human action within a wider range of social processes as the stratified nature of social 
reality’ (1997: 63–64). Central to their approach is the function of ‘mechanisms’ in program 
activity and evaluation, in helping to explain the stratification of reality. They note that 
mechanisms have characteristics, including certain regularities, and are a place to look at the 
innermost program layers. Here, the focus is not on whether a program works but what is it 
about the program that makes it work (1997: 65–66).  
 
Evaluators need to focus on how causal mechanisms which generate social and behavioural 
problems are removed or countered through the alternative causal mechanisms introduced in 
a social program. Realist evaluators seek to understand ‘why’ a program works through an 
understanding of the action mechanisms. Mechanisms refer to the choices and capacities 
which lead to regular patterns of social behaviour. (1997: 216) 
 
‘Problem mechanisms’ and ‘program mechanisms’ are operating in a context. The aim is then 
to target and assess the program mechanism in relation to problem mechanisms in reference 
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to the context and uncovering the influence on a variety of outcomes (1997: 216). Pawson 
and Tilley note that ‘context refers to the spatial and institutional locations of social situations 
together, crucially, with the norms, values, and interrelationships found in them’ (1997: 216). 
 
Three identifiers of mechanisms are presented: A mechanism must (1) reflect the embedment 
in social reality, (2) be a proposition that provides an account of how both macro and micro 
processes constitute a program, and (3) demonstrate how program outputs follow from 
stakeholders’ choices (reasoning) and their capacity to put these into practice (resources) 
(1997: 65–66). Pawson and Tilley state that ‘the operation of mechanisms is always 
contingent on context; subjects will only act upon the resources and choices offered by a 
program if they are in conducive settings’.  
 
In many ways, Pawson and Tilley are flirting with SBE by focusing on the interrelationships 
of people and agents (context); measuring more than one causal relationship; and 
emphasising the examination of patterns of behaviour from outcomes. The evaluator then 
uncovers ‘bundled’ descriptions of Context-Mechanism-Outcome relationships—
representation of a system by default. However, they do not emphasise the dynamic factors 
among the causal relationships in the context, nor do they allow for the interaction of these 
relationships to influence other relationships and outcomes. Explicit exploration of systems, 
through determination of the relevant factors of concern within systems by means of 
‘boundary critique’, is also not emphasised. However, the consideration of boundaries would 
be inherent in defining context and mechanisms and desired outcomes for a program 
evaluation. 
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These frameworks that aim to inspire problem-solving that is respectful of ‘systems’ clearly 
illustrates efforts from various scholars and practitioners to approach issues and evaluation 
more holistically. However, the explicit furthering of approaches that explores dynamic 
factors methodologically requires more focus. Paying attention to intensive stakeholder 
engagement to improve systems requires greater emphasis, specific tools and guidance for 
practice in the evaluation field.  
 
Having the capacity to employ different systems tools is critical in mediating among the 
needs of an SBE process and not just determining the nature of the system alone. From the 
business sector, Knowledge Management practitioners have tried to close the gap between 
information and knowledge. One publication notes that ‘data represented as symbols is not 
much use until it is processed into a useful form for an organisation and constitutes 
information. Similarly, information becomes more valuable when it is transformed into 
knowledge’ (Sarah & Haslett 2003: 4). This translation requires two skills: the effective 
facilitation and a keen awareness of one’s data sources and the methods which produced 
results. SBE requires evaluators to employ both of these skills or to contract them.  
 
Different methodologies offer different process options, which can be applied in various 
degrees of depth, as desired, to situations and questions. Moreover, evaluation is a political 
activity that influences methodological choice, so evaluators must have tools to be able to 
engage with stakeholders appropriately (Chelimsky 2009: 51). Different stakeholders have 
different expectations around what constitutes adequate rigour in evaluation. In some cases, 
the manager of an evaluation activity may need to hire a professional who is versed in a 
specific systems approach or set of tools, depending on the issue and question at hand. 
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How SBE is implemented and, more specifically, the emphasis chosen by the evaluator for 
the different steps of the process, does indeed influence the utility of the exercise as a whole. 
Uniquely, this spectrum spans from a deeply engaged facilitated-change process to a more 
observational data-collection-and-dissemination process. Checkland (1999: A36), in his 
thirty-year retrospective review of systems approaches, underlines two modes of 
internalisation and practice of the soft systems methodology (SSM) framework among 
practitioners during the research on its implementation. Mode 1 is methodology-driven, 
intervention-focused and sometimes sequential; Checkland notes the approach as an ‘external 
recipe’. Mode 2, conversely, is situation-driven, interaction-focused and always iterative; 
Checkland notes the approach as ‘an internalized model’. While most applications are not 
purely one or the other, they usually have predominant emphases. These two modes can be 
used to consider optimum application of SSM and can also inform a broader framework for 
all SBE approaches. The extent to which each of these modes can be successfully carried out 
require general as well as specific skill sets among evaluators: skills for facilitation are, in 
fact, in a set of their own, not to mention those required for methodological-tool 
development, data collection, and analysis. 
 
In response to Cabrera, Wasserman (2008) illustrates how DSRP is useful in exposing the 
‘nested’ or interdependent systems relevant to a program, but she points out that this must be 
done through the recognition of a ‘supra-system’, which clarifies the role of providers, 
participants, and target audience of interventions. Wasserman suggests that DSRP can help to 
guide evaluators toward more specific techniques for assessment, stating,  
 
No program evaluation addresses all the possible relationships and perspectives that 
affect a program’s productivity and effect. However, as evaluators build taxonomy for 
using Cabrera and colleagues’ four system-rules, there will become available in the 
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evaluation toolbox clearer distinctions between types of evaluations and more 
systematic ways for building and testing theory of change models that reflect the 
values and interests of the many relationships and perspectives involved. This 
response to Cabrera et al. (2008) has attempted to show the need for that process and 
perhaps even jump start it. (2008: 329) 
 
 
2.2.3 Systems frameworks in global public health 
 
The role of systems concepts in the United States’ public health arena is growing, with more 
traditional methods and frameworks being informed by systems techniques. There are two 
categories to these applications: (1) the application of complexity to the evaluation of 
individual care, and (2) the use of systems approaches to program planning and evaluation. 
The application of systems concepts to care can be seen in its influence on reassessing the 
‘whole system’ care of the body (Verhoef 2005) and the reorientation of medical practice so 
that providers are more ably prepared for complexity and chaos (Martin 2005).  
 
In relation to planning and evaluation, a recent article notes that ‘public health is a dynamic, 
complex system’ and that ‘conventional problem-framing approaches fail to recognize or 
include those aspects of the field that make its challenges so daunting and require innovative 
solutions’ (Williams J. 2010: 151–152). The World Health Organization’s (WHO) Alliance 
for Health Policy and Systems Research manual entitled Systems Thinking for Health Systems 
Strengthening (eds de Savigny & Adam 2009) is a welcome addition to the field of global 
health as an official recognition of the complexity of strengthening health systems. The 
handbook emphasises the elaboration of the dynamic interplay among WHO’s health-
systems’ building blocks: governance, information, financing, service delivery, human 
resources, medicines and technology, together with an additional element: people.  
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Systems thinking is an approach to problem solving that views ‘problems’ as part of a wider, 
dynamic system. Systems thinking involves much more than a reaction to present outcomes 
or events. It demands a deeper understanding of linkages, relationships, interactions and 
behaviours among the elements that characterise the entire system. Commonly used in other 
sectors where interventions and systems are complex, systems thinking in the health sector 
shifts the focus to: 
 
the nature of relationships among the building blocks 
the spaces between the blocks (and understanding what happens there) 
the synergies emerging from interactions among the blocks.  
(de Savigny & Adam 2009: 33) 
 
The manual provides a set of common ‘systems’ characteristics of health systems, as adapted 
from Sterman (2000) and Meadows et al. (1982). 
Self-organizing 
Constantly changing  
Tightly linked  
Governed by feedback  
Non-linear 
History dependent  
Counter-intuitive 
Resistant to change 
(de Savigny & Adam 2009: 40) 
 
Based on the citations in the manual (Sterman 2000; Meadows 1999), these characteristics 
are informed by the ‘system dynamics’ (SD) field specifically, not by other systems 
frameworks or approaches more broadly. This manual puts forth an absolute endorsement of 
systems thinking for planning, intervention and evaluation, yet the evaluation section of the 
manual relies on simply bending traditional approaches, or, at least, it does not suggest the 
use of contemporary SBE tools that are emerging in the field. Evaluation options in this guide 
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provide different data collection and analysis options to attempt to more sufficiently obtain 
evaluative information across defined subsystems, with an aim explore the program’s effects 
within the context. 
 
In a broad way, the examples presented above illustrate the tensions in the field with devising 
and conducting an evaluation activity using systems concepts. Elements that rise to the 
surface in considering SBE programs are the differences among complexity, 
complicatedness, and simplicity; the role of context; and the employ of overarching 
frameworks for conceptualising and determining system components. Now, it is useful to 
explore recent examples of SBE and consider their features in terms of this mediation 
between facilitation and analysis for evaluation on the one hand and exploration of system 
boundaries from various perspectives on the other.  
 
2.3 Grounding ‘systems’ concepts 
 
Grounding systems concepts in to more discrete forms help move toward framing the 
application of SBE. While still very conceptual, moving to evaluation techniques from a 
systems perspective can be further aided by considering systems as either simple, 
complicated, complex or chaotic (Martin 2005: 106–107; Glouberman 2002). Simple and 
complicated systems and processes are related to specific entities or discrete activities that are 
relatively easy to manipulate and control, while complex systems can be considered in terms 
of self-organisation, evolution and interconnectedness. Chaos can be considered as ‘out of 
control’ and without order or consistent evolution (Martin 2005: 107). SBE approaches can 
be relevant to different types of systems conceptualisations and the choice of a particular 
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approach requires evaluators or managers to design suitably responsive and technically 
appropriate processes.  
 
We must be able to make the ‘system’ (i.e. the specific context) and its components 
understandable and manageable and then consider a feasible evaluation approach. Specific 
properties of complexity thinking and distinctions about systems types can aid in situating the 
role and practice of SBE. A core function is the ability to work with complexity, as, for 
example, ‘shifting the gaze to the bigger picture—to interactions, feedback, time, 
nonlinearity, and properties at some levels not apparent at smaller levels’ (Hawe 2009: 93). 
The table below distinguishes between four commonly used terms in considering systems 
types (Glouberman 2002; Hawe 2009: 93; Martin 2005: 106–107). 
 
Table 1. Simple, Complicated, Complex and Chaotic Systems Defined 
Simple Systems Specific entities or discrete activities. 
Complicated 
Systems 
Many interacting component parts, guided by simple rules; system 
may break down when a component part is removed. 
Complex 
Systems 
Very simple interactions among many interacting component parts; 
robust to the removal of a component part; increase in robustness 
over time, owing to capacity to self-organise. 
Chaotic Systems Few component parts, which seem to produce random behaviours 
from their simple interactions.  
 
The term complexity can be used loosely, perhaps to refer to a situation or system, or perhaps 
to say that an intervention or set of activities is ‘complex’. According to Hawe (2009), based 
on a cursory online review of keywords, references to the word ‘complexity’ have increased 
in various bodies of literature since 1999: 59% in education; 93% in psychology; and 167% 
in health. While a common definition across disciplines is not possible, at minimum these 
statistics show a rise in interest and recognition throughout various bodies of literature.  
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Emergent order is an anchor concept of complexity science, as illustrated through the natural 
phenomena of termites building nests and the intricacy and individuality of each snowflake. 
Self-organising actions, which generate patterns to produce behaviours and natural 
phenomena, are the subject of ‘systems’ and, likewise, call for methodological flexibility 
(Kurtz 2003: 464). Humans, however, are not termites, and complexity plays out in each 
particular context in unique ways: the author observes that ‘humans are not limited to one 
identity’ (2003: 464); ‘humans are not limited to acting in accordance with predetermined 
rules’; and ‘humans are not limited to acting on local patterns’ (2003: 465).  
 
As we consider system types, SBE approaches differ in terms of producing ‘system’ 
descriptions (representations) and the chosen investigation options, as well as analytical 
components, for data collection. To explore complication, or to reduce a complex system to a 
more identifiable complicated system, methodological options could emphasise determining 
the mechanical and operational elements so as to represent the system, such as SD. In other 
cases, qualitative investigation is necessary so as to collect, analyse and interpret data as 
stakeholders define a system of interest, such as SSM.  
 
Terms are often confused in practice (in the literature, too, to some extent) and, therefore, 
practitioners and evaluators must understand the array of differing definitions, as well as 
consider the conceptual and methodological benefit(s) of each systems-based approach in 
dealing with their given situation. It has been noted that ‘there is no unified theory of 
complexity’, but ‘complexity’ does have some basic patterns and principles that can be found 
in similarly labelled fields (Morcol 2008: 24).  
 
 67 
The most significant contribution of complexity theory is the scientific view it 
suggests (the notion that complexity and uncertainty are to be appreciated, not ignored 
or despised) and the specific configuration of some of the core concepts it shares with 
other theories (e.g. non-linearity, self-organization, co-evolution, and systemic 
holism) … Public policies emerge from the nonlinear interactions of the human and 
natural realms and complexity theory can make a unique contribution to our 
understanding of such nonlinear and emergent phenomena. (Morcol 2008: 24) 
 
Public-health and intervention programs are indeed operating in complex ‘human and natural 
realms’ (Morcol 2008: 24), involving the ongoing interaction of people and interventions 
within a specific, and often ever-changing, context. Evaluation which methodologically 
embraces these phenomena can recognise the presence of complexity. Stakeholders could 
agree upon the boundaries of that ‘complexity’ as a starting point and organising principle for 
evaluation. In addition, there is a variety of extents to which particular systems methods use 
complexity-theory concepts operationally in their designs. 
 
Understanding the fluidity of these ‘complexity’ concepts provides insight into the mix of 
methodological options required. Further, our work is set within organisational reality. It is 
important to recognise that the stakeholders of any context could describe their ‘system’ as 
being all three types of system, whether conceptually or through their activities. Hawe (2009: 
93–94) contends that we are simultaneously looking at the application of these ideas to the 
program and policy environment, as well as the evaluation of it. Not all SBE approaches can 
uniformly deal with all three types of systems, however, which argues for the further 
definition and understanding of the facilitation requirements and technical needs of SBE.  
 
When considering SBE approaches and tools, a spectrum of options exist, which move from 
facilitating shared understanding about systems issues and solutions all the way through to 
representing and reconstructing reality following rational choice and the behavioural 
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foundations of current and future action. Complexity and complication are considered in 
relation to individual or institutional contexts. These considerations influence the 
appropriateness and practice of a chosen SBE approach.  
 
Systems concepts provide a renewed approach for the evaluation of dynamic, complex, 
complicated, and chaotic situations and program interventions. A primary task evident in the 
literature is to bring some order to the application of these concepts, so as to inspire inquiry 
and action that is guided by informed practice.  
 
2.4 Systems-based evaluation examples 
 
As different from framing system components, SBE approaches address problems and 
interventions through specific methods that are influenced by systems concepts and 
methodologies to the task of evaluation. Specific SBE approaches methodologically elaborate 
and assess the interrelationships and interdependencies of real-life factors, including 
perspectives, and boundaries often through engagement with members of the system itself 
(i.e. stakeholders). Examples from the evaluation literature present approaches that produce 
descriptive representations of systems, with a more limited number of examples that go so far 
as to present analyses, results, and even transformed stakeholders and their communities.  
 
The approaches reviewed in the following pages—system dynamics (SD); soft systems 
methodology (SSM); and systemic intervention—all emphasise the core concepts of systemic 
inquiry espoused by Williams (2007, 2008) and Williams and Hummelbrunner (2010): 
interrelationships, perspectives and boundaries. All were considered for the Zambian SBE 
application. Each provides practical background material and literature to outline the 
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spectrum of purpose from representation to transformation. In each approach, its use is shown 
in terms of how it has a collegial method in facilitating understanding of a program together 
with stakeholders (i.e. its transformative use), which can be compared with how SBE was 
previously used predominantly for observation and the review of evidence in order to 
improve understanding of the system at hand through description and analysis (i.e. its 
representative use). Each approach has different potential predominant modes of application 
(i.e. transformative or representative, or varying degrees of both combined). In addition, they 
each enable varying aspects of utility to be realised (i.e. trigger, comprehend, validate, 
reinterpret, action).  
 
2.4.1 System dynamics (SD) 
 
SD has a significant literature with numerous applications to public health (Dangerfield 2001; 
Homer 1991, 2004, 2005, 2006, 2010; Richardson 2007; Roberts 1990; Ritchie-Dunham 
1990; Sterman 2006; Tebbens 2005; Thompson 2010). Its firm establishment in the public 
health literature and number of examples was compelling when choosing it as the application 
for the Zambian case study. The approach offers both representative and transformative 
features as well as the entire potential span of utility aspects, if it is employed vigorously. An 
SD approach makes operational the concept of interrelationships but aims to assign 
boundaries and feedback loops to structure and represent a dynamic system (Sterman 2000). 
In addition, stakeholders’ emergent understandings are highly valued by SD in the iterative 
stages of development and in the use of models and simulations. The potential for this 
approach to lead to transformative change is very valuable. Examples from the literature 
illustrate the capacity of SD to have both transformative as well as representative purposes: 
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transformation that occurred through emphases on qualitative diagramming and stakeholder-
engaged consideration of alternative scenarios; representation through simulation modelling 
and results reporting.  
 
Practitioners of SD consider Jay W. Forrester to be the ‘father’ of SD. Forrester’s 
development of SD to tackle social and economic issues was initially inspired by his own 
engineering work and concepts on servomechanisms (Richardson 2011: 238). SD aims to set 
boundaries based on mental models of systems among implicated stakeholders so as to 
identify and set a boundary that includes ‘the smallest number of components, within which 
the dynamic behavior under study is generated’ (Forrester 1968: 2–4). As such, it is a process 
that is initiated by ‘mining’ mental models of systems, and then translates that gleaned 
information to the essential components of a manageable set of prioritised elements for 
modelling and simulation. Here, the role of feedback in the system is essential to determining 
how the prioritised elements interact dynamically; according to Richardson, ‘feedback loops 
are really a consequence of the endogenous point of view’ (2011: 221). Deciding on the 
inclusion/exclusion of variables in the process of arriving at a viable representation of the 
endogenous components of a system relies heavily on the beliefs and values of its 
stakeholders (Ulrich 1983, 1986), which are asserted through a method of communication 
where claims to validity are considered for common consensus (Habermas 1976). ‘General 
system theory’ (GST) introduces the differences between ‘open’ and ‘closed’ systems (von 
Bertalanffy 1969). Closed systems are those which we define as a predictable process and 
come to a steady state of equilibrium in terms of quantity, volume, and stability. Conversely, 
all living systems are open systems; they maintain themselves with ‘a constant inflow and 
outflow, a building up and breaking down of components, never being, so long as [they are] 
alive, in a state of chemical and thermodynamic equilibrium but maintained in a so-called 
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steady state which is distinct from the latter’ (von Bertalanffy 1969: 39). Evaluators aiming to 
employ systems-based approaches must facilitate this consideration of whether the system 
under their study is exogenous or endogenous, regardless of their chosen specific method, in 
order to enable investigation and onward reconsideration of action plans. 
 
An aim of SD is to expose potential behaviours and tendencies which are less obvious to see 
or anticipate without the use of a computerised model for planning and assessment through 
iterative loops. Iteration in model development and use enables ‘scientific modeling’ 
equivalent to the ‘scientific method’ (Homer 1996). Homer further asserts, ‘it is vitally 
important that clients understand the difference between modeling approaches that adhere to 
the scientific method and those that do not’ (1996: 1). Homer (1996), referring to Forrester 
(1980), equates the rigour, iterative questioning, and defining of each variable based on 
existing empirical evidence with scientific modelling; information that is not based on 
‘relevant storehouses of data and experience, be they numerical, written, or mental’ does not 
adhere to the scientific method. The ‘law of garbage in; garbage out’ applies (Homer 1996: 
2). Homer (1996) notes that while it is intriguing to experiment with an exploratory model, 
we must be careful when moving beyond this initial stage and ensure that a scientific method 
is followed. Sound model development includes a model that is ‘based on accepted concepts 
and relationships’, using all possible historical data (‘data’ being that which comes from or 
can be supported by empirical evidence), and that can sustain iteration upon iteration, in order 
to allow for improvements as well as revised and updated hypotheses (1996: 3).  
 
A key aspect of SD is the opportunity it provides to consider virtual worlds by facilitating an 
imagined future, which in some cases is enabled by data and analysis. Sterman notes, ‘virtual 
worlds are models or simulations in which decision makers can conduct experiments, 
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rehearse decision making, and play. They can be physical models, role-plays, or computer 
simulations. In systems with significant dynamic complexity, computer simulation will 
typically be needed’ (2006: 511).  
 
To be effective, a virtual world must capture those aspects of the real system of 
concern to the decision makers with sufficient fidelity for their purpose. In addition, 
the user interface must enable people to learn from the model. The most insightful 
model accomplishes nothing if the interface is obscure and the protocol for its use 
ineffective. The converse is worse: a poor model embedded in a potent interface may 
teach harmful lessons more effectively than ever before. Effective virtual worlds 
require both substantive fidelity and a productive learning process that enables people 
to challenge and improve their mental models … SD emphasizes a multifaceted 
process for testing models, identifying errors, and comparing model assumptions and 
behavior to data. The process of model testing and improvement is iterative. 
Discrepancies between mental models, formal models, and data stimulate 
improvements in each. (2006: 512) 
 
Here, Sterman highlights the critical balance between highly engaged and genuine 
transformative facilitation of learning and—absolutely necessary for any well-researched and 
well-developed representative model—the ongoing goal of improving mental models. The 
dialogue process with stakeholders is just as critical as the model itself, since this enables 
open discourse that is oriented towards reaching understandings and coordinated action.  
 
Facilitation of such dialogue is a skill and emphasis of its own, applicable not only to SD but 
also to other SBE approaches. An evaluation of the effect that the SD simulation in teaching 
has on learning suggests that focused use is on the rise: of equal importance to the model 
itself is the facilitation process for learning. This process is not to be underestimated, and 
Hassan notes that ‘to accrue the learning benefits’ from an SD-model-based course, ‘a 
number of resources have to be created and provided’ (2010: 938). The author points out that 
these resources would include ‘a well-written and self-explanatory user manual, a user-
friendly interface with easy-to-use help and information systems, a related business case-
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based simulation model, relevant simulation assignments that motivate students to design and 
test their decision strategies in the simulated environment, and effective feedback at all 
levels’ (2010: 938). We see here a need for a balance between facilitation for learning and 
change and, on the other hand, the representative activity of the model preparation and use; 
both are necessary capacities for an individual or team using a system-based evaluation 
approach. 
 
A powerful aspect of SD is its quantification of system factors, which allows for simulation 
modelling. One illustration of the use of SD to ‘evaluate a program’s behavior’ uses the 
example of a professional development program for teachers and its contribution to 
producing ‘reformed teachers’, versus their remaining ‘traditional’ (Burke 2007: 52). Here, 
two key needs of SD are addressed: (1) to derive a qualitative picture and understanding of 
the program situation, and (2) to quantify elements and run simulations to assess possible 
futures (Sterman 2000). Stakeholders’ understanding of the program by working through 
causal-loop diagrams (CLD) can be facilitated, as well as using illustrations of systems 
diagrams that represent the behaviours at play, the flow of multiple variables in the form of 
stocks and flows, and the insertion of reinforcing and/or balancing feedback loops. Burke 
notes that, 
 
in developing the simulation it is critical that it be a joint effort of the evaluator(s) and 
the program practitioners and participants. This is necessary to develop a meaningful 
understanding of the model’s boundaries (what to include, what to leave out), the 
decision rules that the actors actually follow, and the specification of the ‘soft’ or 
qualitative/descriptive variables. Without this team effort, one is left open to the 
charge that the simulation results came out the way desired by the evaluator.  
(2007: 52) 
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Burke points out a critical step in the design process, one which strengthens the argument for 
the transformative use of SD. In addition, he uses a simulation to look at the possible effects 
the program might have in the longer term, and he states that his model ‘yielded several 
important and non-intuitive results’ in relation to the impact of the program (2007: 57). After 
sharing some of those findings, he goes on to note, ‘it is unlikely that this would be picked up 
by an evaluation of the program without using SD modeling. Nor would it be possible to 
explore deeply the impact of that evaluative judgment’ (2007: 58). This statement on 
modelling points to the added value of the representative component of SD, in that 
stakeholders can, prior to taking action, consider the outputs of the simulation’s analysis in 
order to inform their next steps. Information theoretically could be manipulated by the 
evaluator, but this is kept in check by the orientation of the approach towards reaching 
collective understanding and consensual action. In many ways, this link between facilitation 
and analysis more strongly implicates stakeholders to take action, as they are invested actors 
in their own description of the program, as well as in its evaluation and resulting actions.  
 
Kimberly Fredericks and her colleagues (2008) document the use of an SD CLD that was 
employed to make sense of disparate components of a program during implementation.  
 
During the fourth year of the evaluation, the Steering Committee and the evaluation 
team began to look more closely at the evaluation data. They realized that in spite of 
all of the planning and working with key stakeholders involved in the project, the 
implementing sites were not operating all of their programs in the same way, and 
program participants were not experiencing changes in outcomes, as expected … 
After taking stock of these unexpected developments, the evaluation team decided to 
incorporate a qualitative system dynamics approach into the evaluation plan to see 
whether it would help explain some of the implementation problems and evaluation 
findings. (2008: 256) 
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Referring to Wolstenholme (1990), Fredericks differentiates SD qualitative diagramming 
from the modelling and simulation steps and uses, and stresses the qualitative aspect of SD in 
an example, noting, 
 
The foundation of qualitative system dynamics is the development of causal loop 
diagrams. The process involves eliciting the thoughts and assumptions from key 
stakeholders regarding a system’s structure and function so that a broader 
understanding and awareness of the system can be achieved. The diagrams are 
developed in an iterative fashion, with repeated input and conversation with system 
stakeholders. The experiences and understanding of the processes of the system by its 
stakeholders provides accuracy and validity to the casual diagram. The completed 
diagrams can then be used to estimate the likely direction of behavior of the feedback 
structures. (2008: 253) 
 
Fredericks describes the intense engagement of those stakeholders in identifying the 
operational program structure (as opposed to the program theory), and determination of 
behaviours of that structure and the boundaries of the system relevant to the program’s scope. 
She notes that ‘this causal loop diagram helped the group to identify and conceptualize 
several issues that may have been hindering the success of the program, including competing 
goals, capacity limitations in the agencies, community constraints, and time-management 
problems for employees’ (2008: 257). It is clear that the authors perceived the use of CLD to 
be helpful and that the evaluators had the capacity to facilitate the process with minimal 
additional technical skill. While not directly stated, Fredericks alludes to the higher 
complexity of the modelling process (over the more simple diagramming process), asserting, 
‘there are varying degrees of diagramming processes that do not necessarily require a lot of 
math or expensive software’, and she notes that ‘an evaluator could undertake a similar 
process through hand diagramming the relationships within a system and help to promote a 
shared understanding of program structures and process’ (2008: 266).  
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Again, the involvement of stakeholders is paramount in facilitating a better understanding of 
a program, together with success in its dynamic implementation. In the case above, the 
representative use of SBE is guided by existing data to inform and describe the components 
of both the system and the program. The CLD is reinterpreted and boundaries are adjusted. 
Manipulation is minimised through the stakeholders’ desires to understand the situation more 
fully. Claims to validity, including the sharing and testing of assumptions, are drawn from 
evidence as well as expertise. The program’s structure is understood, owing to the collective 
and agreed-upon perceptions of reality that are arrived at through discourse that is oriented 
towards coordinated action.  
 
Usually SD practitioners rely on Forrester’s basic assumption about systems: the structure 
of the system determines the behaviour of the components within it, including that of 
individuals (Sterman 2000: 28). The aim, then, of SD is to derive a construction of the system 
so as to simulate and manage the system itself, rather than the actors. The utility of SD for 
systems-based evaluation can be judged by the effective mediation of facilitating 
understanding of the system and how to coordinate change as guided by stakeholders on the 
one hand, together with the requirement for manageable and comprehensible SD 
representations, analysis and simulations.  
 
Further to the example provided by Fredericks et al., an SD-inspired planning model was 
used in Kentucky, United States, to evaluate a public health workforce and development 
initiative using a diagramming method to explore the components of output, feedback, input 
and throughput in light of the system’s environment (Williams J. 2010). The role of feedback 
as an additive feature to what would otherwise be a fairly standard logical framework allows 
the program to dynamically ‘identify a broader array of partners who were either impacted by 
 77 
or caused an impact’ on the program (2010: 153). In this application, the SD process is an in-
depth one, and it points qualitatively to program strategies and options without building a 
quantitative simulation model. 
 
Program design facilitated by the use of SD may offer expanded insights in comparison with 
traditional logical frameworks. Dyehouse and colleagues (2008) compare the use of a CLD to 
the use of standard logic models for program description and evaluation.  
 
While useful in describing some programs, the linear nature of the logic model makes 
it difficult to capture the complex relationships within larger, multifaceted programs. 
Causal loop diagrams based on a systems thinking approach can better capture a 
multidimensional, layered program model while providing a more complete 
understanding of the relationship between program elements, which enables 
evaluators to examine influences and dependencies between and within program 
components. (2008: 187) 
 
Once they generated the CLD for the program, new light was shed on the results from the 
traditional evaluation. The authors state that ‘awareness of competing explanations through 
mapping to a CLD can guide the revision of an evaluation, yielding greater clarity and 
interpretability. A CLD can make clear that the result could have been achieved through a 
number of pathways, and in fact may reflect several pathways and their interactions (2008: 
195). The utility and purpose of a CLD is becoming clear: it facilitates understanding of a 
program and its components, and it also can be used in relation to the broader system wherein 
intervention is occurring. This example from Dyehouse et al. is another where the systems 
approach was used after an attempt was made with traditional methods to collect and analyse 
data through evaluation. We can assume that perhaps the data-collection and analysis plan 
might have included different elements and processes had the CLD process been done prior, 
which, in turn, would have influenced the selection of methods and procedures. In addition, 
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the evaluator’s emphasis of ontological and epistemological stances (as part of a systems-
based project) would have influenced the approach. 
 
SD, on the one hand, the endeavour is to represent the situation at hand in a way that 
accurately simulates its dynamic realities and, on the other, the goal of facilitating 
understanding among stakeholders to explore boundaries and generate wholly new visions for 
the situation on the ground. Kurtz and Snowden (2003) recognise this tension when it comes 
to facilitating systems explorations while simultaneously attempting analysis in the light of 
contextual reality, noting, 
 
We call our practice of keeping the human context foremost in our considerations 
phenomenological or more commonly ‘contextual complexity.’ It means mainly that 
when we use agent-based simulation models (and we do, in certain circumstances), 
we use it as a tool for the exploration of possibility and generation of ideas, not as a 
tool for recommending courses of action. (2003: 465) 
 
It is clear that the elaboration and understanding of a system, from the point of view of core 
stakeholders, holds the key for building a reputable SD application and for using the 
application in ongoing simulation and policy/program considerations. Evaluators, in order to 
be able to incorporate such applications into their practice, need to recognise the respective 
strengths of transformative and representative uses of systems-based tools and engage them 
appropriately. In addition, the gap between a resonating, rich descriptive picture of a system 
and a mathematically complex model, with its resulting simulations, is likely to be large. 
Evaluators may need to learn more in order to be able to direct and coordinate, but they 
should engage any SD modelling expertise that they find necessary. 
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Examples abound of SD applications to planning and evaluation in public and population 
health, encompassing heart disease, diabetes, HIV/AIDS, cervical cancer, sexually 
transmitted infections (STIs), dengue fever, infection control, substance abuse, patient care 
and flow, health-system capacity, natural-disaster management, bioterrorism, and population-
level epidemiology (Homer 2006: 452). Looking across examples, we see a mixed emphasis 
on heuristic and qualitative uses of diagramming, as well as the use of these diagrams for 
development of models for simulations and analyses. One example, from tobacco control, 
had expressed a purpose to ‘use it as a learning tool to attempt to create a simulation 
environment in which tobacco control stakeholders can experiment and theorize’ (Richardson 
2007: 116). From the tobacco application, Richardson further notes,  
 
a key limitation in system dynamics modeling, which is that the modeling cannot 
easily be validated. When surprising results occur, it is not clear whether they have 
arisen from one or more unwarranted assumptions. The second key limitation is the 
great difficulty in parameterizing system dynamics models. These limitations 
reinforce the point that system dynamics models are aids to thinking about complex 
issues, not tools for delivering ‘truth’. (2007: 129) 
 
Sterman also asserts the important role of in-depth thinking in describing the pitfall of the 
‘video-game syndrome’ of simulation modelling, ‘in which people play too much and think 
too little’ (2006: 512).  
 
A recent SD model on the effectiveness of an HIV training program is another example from 
public health, offered by Robin Miller and colleagues (2007), to ‘understand the dynamics of 
implementing evidence-based programs in service delivery settings’ in the context of 
modelling ‘common problems reported by providers in delivering these programs (2007: 10). 
The investigators conducted in-depth interviews with a sample of community health 
providers and consulted existing published evaluations and meta-analyses to build the model 
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and review the recruitment and effectiveness of the community’s HIV programs. It is noted 
that they held a number of workshops as well. The process revealed ‘counterintuitive’ 
findings and indicated that behaviour change is minimal, with more barriers to program 
access than anticipated. Use of SD modelling as an ‘adjunct’ tool for evaluation is cited with 
an appreciation for expanding their ‘insight into the process of program implementation’ 
(2007: 44). They also suggest that the SD process generates additional evaluation questions 
and serves as a ‘more efficient’ approach to allowing evaluators to explore changes than a 
traditional evaluation would be. 
 
Examples of SD use in evaluation affirm the identification of a spectrum for model-building 
and implementation, as studied and argued by Rouwette, Vennix and van Mullekom (2002). 
The model-development process can lend itself to two directions. In one, the process 
becomes focused on perfecting a picture of a system in relation to analysing and modelling 
the problem. The other tendency, argued by the authors, is to engage groups intensively in 
building the model so as to achieve benefits, like shifting mindsets about the system and the 
problem. Both of these routes can actually lead to non-use of the model for significant 
transformative action, as in policy and program change.  
 
Barton and Haslett (2007) argue that ‘systems thinking’ is a cognitive construct which 
enables framing between synthesis and analytical processes of the scientific method. They 
write that ‘systems thinking involves both analysis and synthesis, and systems thinking 
provides a distinctive approach to the manner in which both analysis and synthesis operate 
within the scientific method’ (2007: 144). This suggests that optimal implementation of SD 
lies in the effective application of transformative and representative modes of practice, in 
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order to realise not only the possibilities of reframing stakeholders’ understandings but also 
towards facilitation of use for action. 
 
Sterman (2010: 316) writes that ‘research shows widespread misunderstanding of stocks and 
flows, even among highly educated adults. People fail to grasp that any stock rises (falls) 
when the inflow exceeds (is less than) the outflow. Rather, people often use the correlation 
heuristic, concluding that a system’s output is positively correlated with its inputs’. Stocks 
and flows are a centrepiece of SD CLDs and form a central machinery in models. Sterman 
found that formal training in SD concepts, including in the aggregate nonlinear functions of 
stocks and flows, made a statistically significant improvement in the performance of students 
(2010: 316). This study was done in the context of formal training, in a graduate-school 
setting, among students who already showed significant enough interest to enrol in an SD 
course.  
 
In similar study of seventh- and eighth-grade students in Portland (Oregon), United States, 
Plate (2010: 30) analysed the students’ abilities to grasp complex environmental ‘systems’ 
concepts through formal ‘systems-oriented’ instruction, and he found formal training to have 
significant impact on these abilities.  
 
The dilemma for the curious evaluation manager is twofold. First, one must learn enough 
basic content to be conversant in SD, so as to engage others and manage the project. Second, 
one must ensure some basic level of comprehension among those stakeholders engaged in the 
evaluation, or one must at least be knowledgeable enough to extract and facilitate instruction 
from an expert (assuming finances and time allow for such levels of engagement). The extent 
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to which this is done, whether formally or informally, likely impacts the ultimate value of the 
training.  
 
Huz together with Anderson, Richardson, and Boothroyd (1997: 151) provide a framework 
for assessing the effectiveness of systems thinking-interventions: the framework comprises 
three levels and ten domains. Level I consists of reflection on the part of the modelling team; 
Level II explores participants’ perceived shifts in system and goal structures; Level III is the 
changes to system-wide policies and outcomes for clients. The move from Level II to Level 
III requires an appropriate mix of transformative and representative inquiry and process steps. 
The domains underscore Richardson’s (2007: 129) notion that models are not tools for 
delivering the ‘truth’. Huz and colleagues’ domains also support Henry and Mark’s (2003) 
notion of benefit in relation to the influence of evaluation. Building models for the sake of 
modelling is not the aim: engagement of stakeholders in a change-and-action planning 
process, which may ultimately improve the lives of beneficiaries, should be the aim.  
 
In relation to a public health strategy, the facilitation and use of model results could have life-
or-death consequences. Should a policymaker or program manager decide to reorganise 
services based purely on simulation results, this may negatively or positively impact the 
continuity of services in the population. This suggests that the utility of SD as a systems-
based evaluation approach lies squarely in determining the intended use: how best to 
maximise learning at the same as ensuring that expectations and plans are logical and placed 
within an appropriate context.  
 
SD reifies the three assumptions that Kurtz and Snowden (2003) discussed prior, aim to 
‘relax’. Approaches with considerably more fluid and open-ended data-collection and 
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analysis processes and techniques, such as systemic intervention and soft systems 
methodology (SSM), could also be facilitated for evaluation. Likewise, SD models could be 
facilitated to revisit their boundaries often and to check on the adaptation of the system as 
time goes on. SSM can also employ transformative and representative emphases for the 
evaluator, but with different techniques and without formal modelling through computer 
simulation as a core tool. 
 
2.4.2 Soft Systems Methodology (SSM) 
 
Soft Systems Methodology (SSM) which calls upon users to make comparisons between the 
‘is’ and the ‘ought’ states of systems. Checkland (1999) differentiates soft systems from hard 
systems, which are inspired by the engineering tradition, noting, 
 
The main difference between hard and soft approaches is that where the former can 
start by asking ‘What system has to be engineered to solve the problem?’ or ‘What 
system will meet this need?’ and can take the problem or the need as ‘given’; the 
latter has to allow completely unexpected answers to emerge at later stages. This 
difference forces the ‘soft’ methodology to include the comparison stage, which has 
no equivalent in the ‘harder’ approaches. (1999: 190–191) 
 
Starting with an identified problem, those engaged in SSM develop conceptual models based 
on research and facilitation focused on how a human activity system could operate to address 
that problem. Checkland differentiates between ‘the real world’ and ‘systems thinking about 
the real world’, as presented below in Figure 1 (1999: 163).  
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Figure 1. Checkland’s (1999) Diagram of Soft Systems Methodology (SSM) (Adapted) 
Real world
Systems thinking
Adapted from Checkland's (1999) Diagram of Soft Systems Methodology (SSM)
1. The problem 
situation 
unstructured
2. The problem 
situation 
expressed
3. Root 
definitions of 
relevant 
systems
4a. Formal 
system 
concepts
4b. Other 
systems 
thinking
4. Conceptual 
models
5. Comparison of 4 
with 2
6. Feasible 
and desirable 
changes
7. Action to 
improve the 
problem situation
 
Stakeholders then study the actual situation and compare it to the potential case, which elicits 
the differences between the two. These differences are then discussed in depth in order to 
formulate improvement steps. Checkland (1999: 161–180) lays out the seven stages of SSM, 
which are summarised: 
 
 identification of the problem situation in an unstructured form 
 expression of the problem situation using first a diagram to capture the logic, 
values, judgements and boundaries of the situation 
 establishment of the logical and cultural elements of the system, defined 
through root definitions 
 use of the elements of the root definition: development and testing of 
conceptual models based on rigorous analysis of the logical flows from the 
root definition and including all system properties 
 comparison, through debate and planning, of the agreed-upon conceptual 
models to the reality of the system 
 identification of the changes that are desirable and feasible 
 acting on the identified desirable and feasible changes. 
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While an evaluation stage is not explicit in these seven stages, SSM can be used to intervene 
in a community development program to provide ‘formative evaluation’ in looking at how to 
assess and move a program forward (in anticipation of more funding and a final evaluation) 
(Attenborough 2007: 85). SSM makes use of however many data sources required to inform 
the process of determining issues, defining their system boundaries, and allocating actions for 
follow-up. Attenborough cites Checkland on the need to collect any and all information 
available and shares that she herself ‘use[d] business plans, performance information, gossip, 
memos, minutes, reports, the internet (for comparative data), statistics, survey findings, 
anything relevant that I [could] lay my hands on’ (2007: 77).  
 
Attenborough notes that the SSM intervention, used as a formative review, influenced the 
project greatly in terms of community engagement and a reconsideration of program foci 
(2007: 85–86). It is noted that this intervention also influenced the future evaluation of the 
program, but the piece does not describe exactly how. A potentially useful study would be to 
do further follow-up to see exactly how the SSM insights may have influenced method and 
approach the later evaluation. This is a central question in researching how SBE can have 
utility and impact on the field over time. 
 
SSM asserts that people are what make up the system as put forth through sharing 
perspectives about human thought and activity on situations. This is a different point of 
departure compared to SD where ‘a fundamental principle’ is that ‘the structure of the system 
gives rise to its behavior’ (Sterman 2000: 28). With even more contrast, cybernetics focuses 
on a more localised level of a system, viewing it as being similar to the components and 
interconnections of the human body that ensure its viability as an organism (also known as 
the Viable System Model) (Beer: 1985). 
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Do we do rich and in-depth systems sketching exercises and then measure, monitor, and 
evaluate the same way as always? Or has that sketch shifted our lens so substantially that we 
opt to use systems approaches further to determine impacts? If so, how will this method and 
presentation be received by the bureaucrat on the other side of the table? 
 
SD and SSM offer contrasting approaches, useful for comparison, which expand our 
understanding and application of systems-based evaluation. SD tries to model and define the 
real world but then through simulation allows the consideration of ‘ought’ statuses. SD is 
‘hard’ in terms of design and mechanics, and it is drawn from the field of engineering, but it 
could offer a hybrid of representative and transformative emphases if facilitated in ways 
which evoke imagination and inspire action. Lane and Oliva (1998) call for a synthesis 
between SD and SSM to enable ‘extended cultural analyses’ (1998: 214). The successful use 
of either depends on communicative action: enabling dialogue among stakeholders, the 
convergence of a compromised set of beliefs and values, and coordinated action (Habermas 
1976). 
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2.4.3 Systemic intervention 
 
Systemic intervention focuses on evaluation as rigorous, engaged, active research (as 
opposed to observational and experimental research) (Midgley 2000). The researcher is 
considered an interventionist through a ‘process philosophy’ recognising that subjects and 
objects are made up of subjects engaged in a process of making boundary judgements to 
define and move a system in discourse. Here, the process of knowledge generation by the 
offered judgements of stakeholders is prime, not a focus on the development of knowledge 
through observation of content (2000: 78). As such, Midgley proposes the primacy of 
‘process/content dualism’—as opposed to ‘subject/object dualism’ (2000: 33–34), where the 
focus of intervention and research defines subjects as different from the observed object—
wherein all subjects and objects are under consideration in an analysis of content and process, 
through discernment of judgement, values, and norms. Together with a belief in theoretical 
and methodological pluralism, the researcher becomes an interventionist in the system and 
coordinates discourse and action considerations in constant reference to boundary judgements 
and the collection of data.  
 
Midgley (2000: 128–133) lays out three operational principles for systemic intervention. 
First, ‘agents’, or stakeholders, must reflect critically upon and make choices about system 
boundaries. This includes extensive critique, debate, and consideration of different possible 
actions. Second, stakeholders make choices between theories and methods to guide action, 
requiring attention to theoretical and methodological pluralism. Third, an adequate 
methodology for action must include action for improvement.  
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Midgley (2000: 132) then sketches a trinity of ‘critique’, ‘action’ and ‘judgment’. ‘Critique’ 
refers to reflection on and critique of boundaries. ‘Action’ refers to action for improvement, 
and ‘judgment’ refers to judgement about which theories and methods might be most 
appropriate. Midgley (2000: 132) states that ‘systemic intervention is purposeful action by an 
agent to create change in relation to reflections on boundaries’. Referring to Ulrich (1986) as 
influenced by Habermas (1976) and Kant (1788), Midgley notes two guiding principles in the 
way boundary judgements are considered. First, he notes, ‘if rationality is dialogical, plans 
for improvement should, in principle, be normatively acceptable to all those participating in a 
given dialogue’ (2000: 140). Second, he stresses the idea of universalisation, ‘that moral 
judgments should be regarded as equally applicable to everyone’ (2000: 14). Systemic 
intervention principles are heavily focused on engaging stakeholders in authentic change-
oriented discussion and planning, however, it but does not as explicitly prioritise getting to 
the dynamic or interconnectedness of components as SD and SSM.  
 
Midgley (2000: 309) espouses the ‘creative design of methods’, which encourages ‘the 
development of a dynamic set of interrelated questions, expressing the purposes of the agents 
concerned’. Each one of these questions would require different methods, or parts of 
methods, to cover a landscape of issues for inquiry. Importance is placed not on the questions 
themselves but rather on the purposes of the questions with regard to the localised context 
and problem sets. Midgley’s applications tend to begin with boundary critique in every case, 
then specific method application covers the range of basic evaluation, survey and interview 
techniques, the use of the viable system model for organisational analysis, and full 
implementation of soft systems methodology (SSM) (2000: 269–396). 
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An example from public services (namely, an effort to inform housing policy for the aged) 
illustrates systemic intervention’s tenets of inclusion of ‘agents’, with an eye toward 
transformative change (Midgley 2006: 470). First, there was critique of the project’s purpose 
based on the researchers’ prioritised boundaries of the effort. In this example, exclusion of 
certain information was deemed unethical, and the researchers wanted to ensure a broader 
consideration of the system under review was being kept. The research team worked with the 
funder to expand the scope of the project, so as to offer a broader review of the housing and 
support system for the aged. Beneficiaries were immediately included in the project’s scope; 
interviews were held with them, along with agencies and service providers, to determine 
problems in the system. These problems were then presented to all stakeholders, using a 
qualitative mapping exercise to facilitate dialogue and understanding of interdependencies 
among the problems and to illustrate that improvements require changes to the broader 
system. The next phase used question from critical systems heuristics, facilitated through 
intensive workshops, to further discuss how the system should change and to determine 
appropriate strategies. In this case, researchers worked with professionals and beneficiaries 
separately so as to maximise comfort, free expression and participation. All stakeholders then 
convened to share considerations generated by the processes and to discuss and plan for an 
appropriate system structure which might improve services. The researchers used the viable 
system model ‘as a template for the organizational design, and systematically evaluated this 
design using criteria derived from the earlier work’ with the different localised constituencies 
(Midgley 2006: 470).  
 
This process was intensive and required a fundamental commitment among stakeholders to 
participate. However, full joint participation was not forced, as researchers worked with 
constituencies strategically, either separately or together as relevant. Midgley underscores 
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that in his view, ‘no single set of methods yet developed could have addressed all the issues 
in this intervention’ (2006: 470). 
 
Midgley establishes a platform from which to facilitate evaluation among stakeholders, and 
he emphasises the importance of using a mix of methodologies. His discussion on the 
traditional research and subject/object dualism brings out the positive elements of a ‘systems’ 
perspective, which can assist the evaluation field make sense of the inclusion of other 
methods, such as those using systems concepts. He relies heavily, as do others, on boundary-
setting. Midgley guides his practice with strong, underlying philosophical traditions, citing 
critical hermeneutics and Habermas’s emphasis on the assertion and discussion of claims to 
validity about the problem situation towards communicative action (1976). Learning comes 
through examining what we gain from observation and analysis and what is facilitated 
through systemic intervention, which includes the researcher or evaluator. 
 
The examples from these three approaches, SD, SSM, and systemic intervention, illustrate the 
great breadth and potential depth of SBE to analyse issues in terms of interrelationships, 
perspectives and boundaries and to facilitate new understandings for action and change. At 
the core of implementation is the way evaluators facilitate the use of these approaches 
strategically—whether to represent systems or to transform the system—as well as their 
ability to understand, manage or conduct SBE methods.  
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2.5 Unique features of systems-based evaluation 
 
The three approaches outlined above present various, but not mutually exclusive or optimal 
for all environments, possible options for SBE in relation to exploring the perspectives, 
interrelationships, and boundaries of a given system. In any endeavour or process requiring 
management that takes place in a system, we can assume certain steps of progression and 
recursive feedback. Systems-based evaluation approaches can be employed uniquely or 
together along a continuum (Haslett 2009). Haslett points to three phases of implementation, 
each with relevant systems-based methods, as suitable: the concept and design phase, the 
implementation phase, and the evaluation phase. This framework can be used to consider 
which SBE approach(es) can play a role in each based on their unique suitability for that 
phase.  
 
For the concept and design phase, Haslett (2009) notes the utility of rich pictures and causal-
loop diagrams (CLD) (Sterman 2000); question analysis from soft systems methodology 
(SSM) (Checkland 1999); and Viable Systems Methodology (Beer 1985). With these 
methods, we can explore dynamic and nonlinear interrelationships of systems as well as the 
different understandings about situations and how those differences affect judgement of 
success (Williams & Hummelbrunner 2010). As such, ‘Realistic Evaluation’, as discussed in 
previous sections, prioritises a rich description of context, as well as the relationship of 
context to activities (mechanisms) and outcomes in pursuing evaluation design, but which has 
less emphasis on elaborating systems and setting determinant boundaries holistically (Pawson 
1974). 
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In the implementation phase, Haslett (2009) includes systems mapping, SD (Sterman 2000) 
and action learning as a component of SD processes. In the implementation phase, we can use 
these tools to move from the concept-and-design phase to a phase where we can discern 
different behaviours of systems and the processes that produce them, and then determine 
whether these are simple, complicated, or complex interrelationships. Moreover, these 
approaches establish the system’s boundaries as well as explore their effect on components of 
the system. Here as well, ‘Realistic Evaluation’ places an emphasis on understanding the 
mechanisms at work in relation to the context and as they correlate with outcomes, but the 
endeavour to examine these relationships in simple, complicated or complex terms or 
subsystems is not emphasised (Pawson 1997). 
 
Haslett (2009) places SD firmly in the evaluation phase of project management, noting in 
particular an inquiry model which compares current states of systems (‘is’) with their desired 
states (‘ought’). This inquiry model (Vennix 1997) comprises two paths: technical and 
conceptual. In the concept-and-design phase, the problem is recognised, the system model is 
conceptualised, and then refined toward a substantiated and validated model-representation. 
The technical path includes the model-representation and, further, encompasses model 
behaviour, evaluation, and policy analysis. The authors highlight a shift from policy analysis 
to evaluation and back in iteration. These learning cycles are emphasised as the essential 
evaluative component of the model-representation and analysis process (Haslett 2009). As 
such, this phase allows for exploration of stakeholders’ perspectives by way of the model’s 
iterative development, as well as its results. In contrast, ‘Realistic Evaluation’ promotes 
iteration over the formalised set of context-mechanism-outcome relationships but as discrete 
relationships and not clusters of the same which relate to other clusters in a broader systemic 
view of the problem situation.  
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Altogether, SBE emphasises the exploration of interrelationships, perspectives and 
boundaries. It does so not just by mapping and representing the concepts of a system but also 
technically through methodological implementation, where the demand for stakeholder 
engagement can be maximised for transformative change. The use of specific approaches 
which can drive method in this way is unique to systems-based approaches.  
 
We come back to the important questions presented earlier: What is the proposed utility of 
using systems concepts and approaches in evaluation? How might their use advance the 
practice of evaluation? What do we mean by using ‘systems’ in evaluation? Are we simply 
hoping to represent something ‘systemically’, or are we going to use new methods to drive 
inquiry toward transformative action? Should we be more concerned with specific results or a 
cathartic learning process (or should we give them equal weight), and what can we expect 
therefrom? 
 
We see that there is strong debate about the application of systems concepts to evaluation, 
which is in addition to the different systems approaches and tools’ offering different options 
and perspectives. Overarching frameworks, such as Cynefin and Cabrera’s Distinctions, 
Systems, Relationships, Perspectives (DSRP), provide potentially useful lenses to consider 
critical system components and factors for describing the systems and inherent dilemmas. 
Similarly, Glouberman and Zimmerman’s (2002) classification of simple, complicated, 
complex, and chaotic systems also assists in imagining different types of systems issues and 
potential programmatic designs and applications that are aimed at changing social 
phenomena and human activity.  
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At the same time, these broad frameworks lack specificity in relation to the evaluation of 
program interventions that may or may not influence the state of the systems of interest. To 
move towards a critical, evidence-based, and clearer sense of action, we must be able to sit 
within the system of interest and consider a manageable universe of system factors and 
program elements. The approaches presented above all offer different benefits to this 
essential process, depending on the desired form of inquiry and problem-solving and the 
extent to which stakeholders themselves can engage in the act of evaluation and action-
coordination. The value of the application of systems concepts to evaluation is realised 
through how and for what purpose different approaches are employed.  
 
Transformative and representative uses of the approaches help the evaluators work towards 
revealing understandings about the system by its owners. This work is important because the 
evaluators will be able to explore stakeholders’ privately held values and beliefs, which 
inform boundaries, and to utilise the evaluation process to generate new understandings about 
boundaries, which, in turn, leads to renewed and coordinated action among the system’s 
stakeholders. Other options are offered in a spectrum of intensity of SD application: for 
example, the simpler causal-loop diagramming (CLD) is an alternative to the more involved 
model-building and simulation exercise.  
 
These SD, SSM and systemic-intervention approaches have the possibility of advancing the 
practice of evaluation far enough that it can get to the root of social issues. These approaches, 
whether used in a transformative and/or representative mode, erect new methodological 
demands and potentially require new skill sets for many evaluators and planners. For some 
cases, traditional data-collection techniques in which an evaluator is already versed can easily 
be repositioned within a framework focused on understanding the dynamics of systems or 
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stakeholders’ beliefs. In other cases, successful implementation of a technique may require 
entirely new skills, such as modelling or intensive facilitation in different forms. A pitfall 
often encountered by the neophyte evaluator is the generally high intensity and thoroughness 
that is required for all of the approaches, in order to achieve a successful and meaningful 
application. Customary deductive (rather than dynamic) evaluation tools and approaches tend 
to isolate and study specific variables of interest, which then puts an inordinate weight on 
certain findings, thereby potentially reinforcing certain elements of a program. This 
imbalance distorts its application and potentially the value of a program within its operational 
context. 
 
What is at the heart of SBE is to look at the multiple factors of a system, to then employ 
approaches which explore the interrelationships among these factors, in order to then 
represent a system and move its owners to transformation. Overarching frameworks are 
useful in determining a system’s parameters and interrelationships of interest, as well as in 
noting the extent to which simple, complicated, complex, or chaotic issues are being 
considered. But to truly evaluate from a systems-based perspective is to enable ways to 
define, redefine, and recast our understandings of the dynamic elements of the program so as 
to evolve our lived experience. As noted in the example from de Savigny (2009), it is 
possible for evaluators to do a decent job at focusing on information-gathering at various 
levels and even at aiming for a fair documentation of a system’s context. But if we are not 
exploring the dynamics among the program’s factors in addition to engaging with 
stakeholders to truly understand issues and successes, so that we can re-engage in dialogue to 
plan innovations within newly generated boundaries, we have therefore not taken full 
advantage of systems concepts as applied to evaluation.  
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The challenge of thinking systemically is perhaps the easier task. We are more challenged to 
methodologically incorporate our traditional approach and assumption of linear change with 
an ever-changing, dynamic system of factors, actions and actors. It is here where SBE 
emerges as a kind of ‘glue’ between what we can describe and what we can understand, feel, 
believe and assert about a system.  
 
We must then be equally concerned with results and processes when practising SBE, in a way 
that is perhaps more intensive than with traditional approaches. With traditional approaches, 
their processes focus on adequacy of design, stakeholder ‘buy-in’, and validity of results. In 
SBE, we see a mix of the same important elements of process, but they are combined with a 
more intensive engagement with stakeholders to truly explore boundaries. In addition, the 
orientation of stakeholders to a systems view and approach requires supplemental intensive 
attention during the evaluation process. I would assert that SBE is more rigorous than 
traditional approaches—in some cases, exponentially so. 
 
Based on this reflection on the literature—both the broad, conceptual commentary as well as 
the specific-methods studies—we can see patterns arise in the application of systems 
concepts to evaluation, leading to an emergent and evolving practice of SBE. Some SBE 
approaches may be better suited to illustrating, describing, and understanding the program 
and policy environment, as opposed to techniques for designing and conducting an evaluation 
which responds to the system’s realities. 
 
From this review we can consider criteria to explore the utility of SBE. In general, the 
approach should enable recognition of, as opposed to an effort to ignore as ‘noise’, the 
complexity of social issues, interventions, and the critical role of context, where social 
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problems and programs coexist. There would be capacity to determine that systems are often 
comprised of more than just a few factors and that considerations exist which are both 
‘inside’ and/or ‘outside’ of the creator and interpreter’s conceptual understanding. A primary 
task would be to determine what these factors are and where they interrelate. SBE calls upon 
both epistemological and ontological stances and our methodological aptitudes as individuals 
in our work with organisations and communities. SBE seeks to facilitate the exploration and 
generation of new and unfolding boundaries of our systems, at the same time as it aims to 
analyse our privately held or pre-understood boundaries. In some cases, particular methods 
and approaches would require significant expertise in terms of study and practical 
application. 
 
Overall, evaluators and other practitioners engaging in SBE must be conversant in the 
strengths, limitations, and modes of implementation for its optimal application to issues and 
programs. Practitioners also must be able to employ these approaches depending on what is 
required: the representation of a system or the transformation of that system. 
 
2.6 Conclusion 
 
The utility of SBE lies in the extent to which it can represent a system so as to enable the 
ability to change that system. The literature illustrates operational differences between 
frameworks which produce representations of systems versus the role of systems tools to 
facilitate transformative change by system stakeholders. The literature suggests that the 
recognition of the complexity of interventions and an appreciation of contextual issues in 
relation to evaluation is increasing. The need to understand the value of systems concepts as 
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applied to evaluation, while differentiating between framing system components and 
systems-based evaluation options and methods, has also been illustrated. 
 
Given the growing depth of the literature and practice of systems-based evaluation, we can 
research the functionality and value of different systems-based methods. Each offers different 
opportunities for facilitating the understanding of situations, programs, representative stages 
and principles. As evaluation professionals, our task is to be able to mediate among these 
options and discern what would be fair and reliable guidance for the situation at hand. What 
is required is a lens through which to consider the properties of these theoretical and 
methodological options in terms of their facilitative and representative capabilities. 
 
As outlined above, SD offers an established history in the public health literature as a 
modelling approach. As I reviewed potential approaches for the Zambian case, SD provided 
readily accessible resources and experienced consultants to consider (and eventually 
contract). The time limitations of the project and the culture of my agency which valued a 
depth of peer-reviewed sources and methods, SD was chosen.  
 
Utility of SBE relies on developing representations of systems set within a process of 
transformation along a continuum of aligning stakeholders on pre-understandings all the way 
to action by way of re-interpretation of boundaries, interrelationships and perspectives. 
 
This chapter shows that the desire to apply systems concepts to evaluation through specific 
approaches is of increasing interest (Cabrera 2008; Hawe 2009; van Mierlo 2010; Williams 
2007, 2008; Williams & Hummelbrunner 2010). It has not been widely examined whether or 
not systems-based approaches offer insights which could add to our understanding of 
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evaluation, specifically in health systems in Africa. It is important to assess the application of 
such approaches, as they may have tremendous potential for improving the policy 
development, evaluation, planning of quality-of-care, and provision of treatment in Zambia 
(as well as other, similar settings). Researching the implementation of a self-driven, SBE 
innovation that would be applied to a case study in a dynamic context of its own (an 
environment of change and multiple activities) required a flexible research strategy, one 
which was able to capture emergent insights, impacts, and understandings as the evaluation 
application unfolded.  
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Chapter 3 
 
Utility of SBE: Interpretation and social action 
 
3.1 Introduction 
 
This chapter draws on research on innovation and change to examine the role of language in 
changing understanding and inspiring action. Drawing on the work of Ricouer, Heidegger 
and Habermas, the relevance of language and communicative action in bringing about change 
is discussed. A typology for utility of SBE is developed to support the role of representational 
and transformative practice along a continuum from building stakeholder understanding to 
coordination action.  
 
3.2 Understanding as ‘event’ 
 
Habermas (1976), Heidegger (1953) and Bernstein (1983) all refer to approaching an event of 
conversation and understanding with a formed normative background. Habermas (1976: 28) 
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expands his idea of universal pragmatics to focus on the notion of a ‘recognized normative 
background’ as an avenue for action among subjects who are oriented towards reaching 
understanding. Habermas (1976: 28) states that a sentence or speech act is placed in relation 
to the external reality of what is supposed to be an existing state of affairs, the internal reality 
of what intentions a speaker would like to express before an audience, the normative reality 
of what is intersubjectively recognised as a legitimate, interpersonal relationship.  
 
Heidegger (1953) puts forth the notion that all ‘beings-in-time’ are always approaching 
understanding in language with ‘a fore-having, a fore-sight, and fore-conception’. Heidegger 
writes of the hermeneutic spiral, 
 
in the circle is hidden a positive possibility of the most primordial kind of knowing, 
and we genuinely grasp this possibility only when we have understood that our first, 
last, and constant task of interpreting is never to allow our fore-having, fore-sight, and 
fore-conception to be presented to us by fancies and popular conceptions, but rather to 
make the scientific theme secure by working out these fore-structures in terms of the 
things themselves. (1953: 153) 
 
Heidegger points to our focus on the task or the specific subject matter at hand and how we 
are always bringing with us our own understandings. Richard Bernstein (1983: 140–141) 
expands on the point of departure of this given notion of pre-understanding: 
 
All understanding is projective. To accomplish ‘an understanding is to form a project 
from one’s own possibilities.’ In short, prejudgements and prejudices have a threefold 
temporal character: they are handed down through tradition; they are constitutive of 
what we are now (and are in the process of becoming); and they are anticipatory—
always open to future testing and transformation. 
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People come to a conversation with different judgements; however, these judgements are 
based on our ability to recognise or configure a common background, calibrated by the matter 
at hand, the subject to be understood. 
 
3.3 From language to action 
 
Through language, we can create meaning and move to action. We mediate situations in our 
public and private worlds in conversation, in different types of engagements, which may 
move us to coordinated action, or dysfunction, or both. Jürgen Habermas’s examination of 
our subjective public and private worlds (‘lifeworlds’) provides a framework for 
understanding and makes sense of the forging of our personal and professional identities. 
Gerald Midgley draws on this theory from Habermas in proposing his mode for applied 
research and action: systemic intervention (2000). Habermas (1998: 353) proposes that 
‘ordinary language is the medium of communicative action through which the lifeworld 
reproduces itself; in it, too, the components (public and private) of the lifeworld 
interpenetrate each other’. Understanding is enabled through and in language. Habermas 
(1998: 354) writes, ‘the lifeworld forms, as a whole, a network composed of communicative 
actions. Under the aspect of action coordination, its society component consists of the totality 
of legitimately ordered interpersonal relationships’. 
 
Habermas (1998: 5) also outlines the how the aggregated ‘facts’ of the public sphere 
intersects with intersubjective norms among members of communities. Normativity and 
communicative rationality intersect with one another where the justification of moral insights 
is concerned. Such insights are reached in a hypothetical attitude and carry only the weak 
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force of rational motivation. In any case, they cannot themselves guarantee that insight will 
issue in motivated action.  
 
Elements from Heidegger (1953) and Gadamer (1998) emphasise the medium of language 
and the concept of ‘being-in-the-world’ with others. Habermas (1976: 3) claims, 
 
oriented toward reaching understanding we can see that the word understanding is 
ambiguous. In its minimal meaning it indicates that two subjects understand a 
linguistic expression in the same way; its maximal meaning is that between the two 
there exists an accord concerning the rightness of an utterance in relation to a 
mutually recognized normative background. 
 
This also captures Heidegger’s (1953) concept of Dasein (or one’s being or personhood) by 
affirming the reciprocal notion of being-in-a-world with others. Encountering others has a 
direct connection to an understanding of the self. The point during this event at which a new 
understanding is appropriated by the self is identified by Gadamer (1998: 307) as ‘a fusion of 
horizons’. Gadamer also affirms that understanding in a conversation is correlated to 
recognised norms, as opposed to trying to deconstruct or empathise with who is speaking.  
Conversation is a process of coming to an understanding. Thus it belongs to every true 
conversation that each person opens himself to the other, truly accepts his point of view as 
valid and transposes himself into the other to such an extent that he understands not the 
particular individual but what he says. (1998: 385) 
 
Gadamer (1998: 367) illustrates,  
 
to conduct a conversation means to allow oneself to be conducted by the subject 
matter to which the partners in the dialogue are orientated … [T]o question means to 
lay open, to place in the open. Against the fixity of opinions, questioning makes the 
object and all its possibilities fluid. 
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Language serves as the medium of a spiralling process of understanding facilitated by 
conversation, relationship, and experiences. In this work, the researcher is part of the event. 
Habermas distinguishes between observation and understanding.  
 
Observation is directed to perceptible things and events (or states); understanding is 
directed to the meaning of utterances. In experiencing, the observer is in principle 
alone, even if the categorical net in which experiences are organized with a claim to 
objectivity is already shared by several (or even all) individuals. In contrast, the 
interpreter who understands meaning is experiencing fundamentally as a participant in 
communication, on the basis of a symbolically established inter-subjective 
relationship with other individuals, even if he is actually alone with a book, a 
document, or work of art. (1976: 9) 
 
Habermas (1976: 10) exposes a ‘gap’ between observation and understanding by determining 
a ‘perceptible reality’ (observation) versus interpretation of ‘symbolically pre-structured 
reality’ (interpretation/meaning-generation). Ricoeur writes (1984: 65) about how narrative 
enables a configuring of our time and activity, or our ‘emplotment’ within a plot which 
‘brings together factors as heterogeneous as agents, goals, means, interactions, circumstances, 
unexpected results’. He continues on, to state that ‘the concept of plot allows an even greater 
extension by including pitiable and fearful incidents, sudden reversals, recognitions, and 
violent effects within the complex plot. This passage from the paradigmatic to the 
syntagmatic constitutes the transition from mimesis 1 to mimesis 2. It is the work of the 
configurating activity’. The idea of a threefold present is particularly useful for data analysis.  
 
The researcher can situate the text of a conversation against these enabling a clear picture of 
the status of current understanding, as well as the ideas and concepts which point to a 
refigured future. This refiguration informs action. The tension found in conversations, or the 
‘concordant discordance’, is palatable in the process of interpretation. The researcher can 
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identify those areas that raise more questions than agreements. In addition, the researcher 
themselves are occupying this threefold present, which influences the interpretation of 
overarching findings, experiences, and implications for action.  
 
The concept of ‘understanding as event’, as elaborated by Gadamer (1998) refers to the entire 
experience where meaning is found and incorporated, leading to a change in one’s way of 
being. Gadamer (1998: 267) writes that understanding is the ‘constant process of new 
projection [which] constitutes the movement of understanding and interpretation’. Where 
new meaning is incorporated, it is the incorporation of new meaning in one’s way of being, in 
relation to a subject. This experience incorporates the history, or historicity, of the being that 
is understood. In order to recognise and appropriate new understandings, or to learn, a being 
is aware from whence it came and can only move forward, in understanding, from that point. 
Language constitutes people and people constitute language, in interconnected forms of text, 
discourse and thought. As such, language creates culture in evolving innumerable forms.  
 
This event, or ‘constant process’, is not time-bound, which is another challenge of evaluating 
within traditional research schemes. Ricoeur (1984: 65) states, ‘time becomes human to the 
extent that it is articulated through a narrative mode, and narrative attains its full meaning 
when it becomes a condition of temporal existence’. Narrative provides a moment of 
concordance, a plot, among discordant events, understandings and actions.  
 
Through narrative, evaluators and innovators can understand their own ‘emplotment’ in 
relation to learning and renewed action. Herda writes that learning is believed to be 
individualistic in nature.  
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However, research in the natural sciences supports the idea that our prejudices, 
interactions with others, history, reflection, and imagination all are important in 
learning and moving from one place in our knowledge and understanding base to 
another. Although accretion, building up information, is one kind of learning, it is not 
the critical element in a learning process. We learn by thinking differently and 
applying new understandings in our everyday lives. It is in application of what we 
learn that personal judgements, ethics, and responsibility come into play. (1999: 130) 
 
Herda reinforces that to assess learning, ‘personal judgements, ethics, and responsibility’ 
cannot be abandoned. Innovation in evaluation involves learning, understanding and action. 
The task is then to pull together these acts through interpretation of the emerging plot, with 
the evaluator or researcher as the co-creator of that plot, and with a focus on the nature of 
personal judgements, norms, and values. We can interpret and understand our actions in the 
past, present and for the future. This notion of understanding proved useful not only for 
researching the evaluation’s implementation process as a researcher and manager, but also as 
a framework within which to consider how participants reacted to and interpreted the model 
structure, and how they considered future action based on their interpretations. 
 
Two central tenets from critical hermeneutics served useful for analysis: Jürgen Habermas’s 
(1976) theory of communicative action and Paul Ricoeur’s (1984) notion of threefold 
mimesis (explained below). 
 
3.4 Habermas: Informing research and implications for evaluation practice 
 
Jürgen Habermas (1976: 1) clarifies a set of ‘universal pragmatics’, wherein we aim ‘to 
identify and reconstruct universal conditions of possible understanding’ for social action to 
take place. For communicative action, action oriented to reaching understanding, and 
coordinated action, critical ‘universal conditions’ must be satisfied. A conversation is a 
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continuous ‘play’ of claims to validity. Participants must be performing a speech act that has 
the potential of being accepted as valid in the conversation. Habermas outlines four claims to 
validity in conceptualising the universals of conversation for communicative action. These 
include uttering something specific, giving something to understand, making oneself 
understandable, and coming to an understanding with another person (1976: 2). Here again, 
we note the importance of the language-based (Gadamer: 1998) process of generating 
meaning, where Habermas asserts, 
 
Oriented toward reaching understanding we can see that the word understanding is 
ambiguous. In its minimal meaning it indicates that two subjects understand a 
linguistic expression in the same way; its maximal meaning is that between the two 
there exists an accord concerning the rightness of an utterance in relation to a 
mutually recognized normative background. (1976: 3) 
 
For communicative action, the conversation (or what is being said) is an act of speaking. An 
utterance is different than a sentence on paper. With an utterance comes the mediation of 
validity claims about what is being said. Habermas explores speech acts to differentiate the 
grammatical structure of a sentence of text from that of an utterance. In a speech act, as part 
of a universal pragmatism, validity claims must be satisfied. The point of departure between 
an utterance and a grammatical structure is that the claim of validity made in an utterance 
happens in time and space, among beings. A sentence is itself a product of beings; however, 
once written, takes on its own status, as text.  
 
Differentiating comprehension from understanding, and subsequent analysis thereof, clarifies 
the utility of a sentence versus the power of an utterance. Of course, text can be very 
powerful or moving, but this power emanates from the reader’s interpretation of text. In 
communicative action (an event of understanding occurring through the medium of language-
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based speech acts) an utterance holds the validity claims and thereby the possibility for a 
fusion of ‘horizons’. A sentence is a set of symbols and codes to represent information. This 
is evident in the way linguistics is analysed. Habermas (1976: 28) claims that  
 
a chain of symbols ‘counts’ as a sentence of a natural language, L, if it is well formed 
according to the system of grammatical rules, GL. The grammaticality of a sentence 
means (from a pragmatic perspective) that the sentence, when uttered by a speaker, is 
comprehensible to all hearers who have mastered GL. Comprehensibility is the only 
one of these universal claims that can be fulfilled immanently to language. The 
validity of a propositional content depends, by contrast, on whether it corresponds to 
what is actually intended by the speaker; and the validity of the utterance performed 
depends on whether it corresponds to what is actually intended by the speaker; and the 
validity of the utterance performed depends on whether this action conforms to a 
recognized normative background. (1976: 28) 
 
Claims to validity are offered by writing or speech. In a speech act, these validity claims must 
mean something. The host of phrases that can be uttered brings powerful attributes to life. An 
example would be the meaning of words that are used as a command versus those same 
words used propositionally. The proposition is less easily analysed, synthesised, or 
reconstructed to derive linguistic understanding. Meaning is appropriated from the moment 
the utterance is uttered, who utters it, how it is uttered, and in and about what kind of 
normative situation it is uttered. Once a speech act occurs, it is in time and moves forward, 
mirroring what is happening, creating the world in which it moves.  
 
To bring forth a grammatical sentence—as an example, say, for linguists—a 
competent speaker need satisfy only the claim to comprehensibility. He has to have 
mastered the corresponding system of grammatical rules; this we call his linguistic 
ability, and it can be analyzed linguistically. It is otherwise with his ability to 
communicate; this is susceptible only to pragmatic analysis. (Habermas 1976: 29) 
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Habermas further outlines a notion of ‘communicative competence’. Communicative 
competence is the ability to communicate meaning in speech acts. For Habermas, it is the 
ability of the speaker to utter ‘a well-formed sentence in relation to reality’; that is,  
 
 to choose the propositional sentence in such a way that either the truth 
conditions of the proposition stated or the existential presuppositions of the 
propositional content mentioned are supposedly fulfilled (so that the hearer 
can share the knowledge of the speaker) 
 to express his intentions in such a way that the linguistic expression represents 
what is intended (so that the hearer can trust the speaker) 
 to perform the speech act in such a way that it conforms to recognised norms 
or to accepted self-images (so that the hearer can be in accord with the speaker 
in shared value orientations) (1976: 29).  
 
When speech acts are manipulative, or derived from empirical information out of its original 
context, for the purpose of making decisions about possible actions, communities can become 
paralysed or disenfranchised, which breaks down their ability to incorporate new ideas, which 
then often results in propelling members away in search of more communicative domains. 
 
According to Habermas: 
 
The theory of communicative action already absorbs the tension between facticity and 
validity in to it’s [sic] fundamental concepts. With this risky decision it preserves the 
link with the classical conception of an internal communication, however mediated, 
between society and reason, and hence between the constraints and necessities under 
which the reproduction of social life is carried out, on the one hand, and the conscious 
conduct of life, on the other … With the concept of communicative action, the 
important function of social integration devolves on the illocutionary binding energies 
of a use of language oriented to reaching understanding. (1998: 8) 
 
Habermas touches on a critical piece often overlooked in evaluation, the ‘internal 
communication’ leading to the conscious conduct of social life, or action. In terms of social 
action, Habermas (1976) distinguishes between strategic action and communicative action, 
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with specific respect to how claims of validity are brought to the fore. Communicative action 
is action oriented towards understanding and meaningful coordinated action, where ‘it is 
possible to reach a direct understanding oriented to validity claims’ (1976: 209). Conversely, 
strategic action is oriented toward success, driven by purposive action. In conversation 
oriented towards strategic action, the subject aims to impose a validity claim, irrespective of 
other participants’ validity claims (1976: 209). As a result, there is no coordinated action. As 
communicative action is social action towards reaching understanding, being in productive 
relationship with others in society is fundamental to communicative action. 
 
While communicative action is an ideal, it is not practical to think that this mode is always 
feasible, nor should we assume that there are not times where strategic deliberate action is 
desirable and even necessary. Habermas (1976: 209) presents a conceptual framework, 
Figure 2 below, to illustrate the implications of communicative and strategic action. 
Evaluators can consider implications for mediating amongst these and perhaps the emphasis 
of one over the other. As strategic action is action oriented toward success, Habermas (1976: 
3–4) outlines the warning signs of breakdown in communicative action. In everyday life we 
start from a background consensus of taken-for-granted interpretations among participants. 
As soon as this consensus is shaken by new interpretations and the presupposition that certain 
validity claims are satisfied (or could be vindicated) is suspended, the task becomes achieving 
a new definition of the situation that all participants can share. If the attempt to redefine fails, 
communicative action cannot be continued. One is then basically confronted with the 
alternatives of: switching to strategic action, breaking off communication altogether, or 
recommencing action oriented to reaching understanding at a different level (the level of 
argumentative speech). 
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Figure 2. Habermas’s forms of social action 
 
 
 
 
 
 
 
 
  
(Adapted from Habermas {1976: 209}) 
 
Habermas’s theory of communicative action provides a valuable framework through which to 
consider the overall use and effectiveness of the SBE project. In the Zambia case, the 
overarching approach was largely strategic action, with conditions for and facilitation toward 
communicative action not realised. Had the process allowed for further steps with program 
managers and policymakers in Zambia to consider and use the model, elements could have 
been enhanced to build consensual and coordinated action. 
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3.5 Elements of utility 
 
Utility of evaluation, SD, and critical hermeneutics coalesce to formulate aspects for 
analysing utility of the SD model and for considering the implications of SBE options more 
broadly. Michael Quinn Patton’s (1997) work on evaluation use, from the utilisation-focused 
evaluation perspective, provides core elements for considering any evaluation endeavour or 
method: 
 
Utilization-focused evaluation begins with the premise that evaluations should be 
judged by their utility and actual use; therefore, evaluators should facilitate the 
evaluation process and design any evaluation with careful consideration of how 
everything that is done, from beginning to end, will affect use … Use concerns how 
real people in the real world apply evaluation findings and experience the evaluation 
process, Therefore, the focus in utilization-focused evaluation is on intended use by 
intended users. (1997: 20) 
 
Patton promotes use as it relates to two dimensions: the evaluator must facilitate the 
evaluation process by engaging intended users in a particular way so as to increase use of 
findings (instrumental use); and how the process and how it is facilitated can affect the use of 
findings, noting factors of [evaluation] use (1997: 20) and [evaluation] non-use (1997: 63) 
(process use). In defining process use, Patton states, ‘process use refers to and is indicated by 
individual changes in thinking and behavior, and program or organizational changes in 
procedures and culture that occur among those involved in evaluation as a result of the 
learning that occurs during the evaluation process’ (1997: 90). 
 
Patton outlines four primary categories of outcomes related to process use: 1) enhancing 
shared understandings, 2) supporting and reinforcing the program intervention, 3) increasing 
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engagement, self-determination, and ownership, and 4) program and organisational 
development (1997: 111).  
 
Gary Henry and Mel Mark (2003) challenge Patton’s notion of use to move considerations of 
utility to considerations of social betterment, pointing out that instrumental and process use 
among program stakeholders for program and policy-decision-making is not enough. The 
authors propose that it is most critical that evaluation be rather judged on the extent to which 
it has influence on society that results in tangible benefits. In defining this idea, they stress 
that ‘evaluation influence should focus on the subset of evaluation consequences that could 
plausibly lead toward or away from social betterment’ (2003:294). Three levels of evaluation 
influence are introduced: individual, interpersonal, and collective (i.e. public and private 
organisations). Henry and Mark note: 
 
Despite its central role in evaluation theory, research, and practice, existing 
conceptualizations of use include significant gaps and shortcomings. One key gap is 
that the literature on use has generally failed to give adequate attention to the 
intrapersonal, interpersonal, and societal change processes through which evaluation 
findings and process may translate into steps toward social betterment. (2003: 294) 
 
This is a critical assertion which ambitiously aims to look beyond the use of evaluation 
processes and findings to find areas where the evaluation effort yields change. The way in 
which SBE contributes to this positive influence on social change will depend on its purpose 
(defined by the evaluators and stakeholders) and how it is facilitated. Features of SBE, by 
design, can be used to deepen engagement with stakeholders, as asserted in the literature 
(Williams 2007), which could lead to greater commitment to coordinated action and change. 
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Henry and Mark (2003: 298) assert that the primary task is to assess the extent to which an 
evaluation triggers a move on a pathway of mechanisms and outcomes to social betterment. 
Three levels are presented, each with corresponding types of change processes and outcomes 
that are possible. Evaluation processes or findings bring about change: in thoughts or actions 
of one or more individuals (individual), action between individuals (interpersonal), or 
organisations (collective). Examples of outcomes at the individual level of influence include: 
attitude change, salience, elaboration, priming, skill acquisition and behavioural change. At 
the interpersonal level, outcomes include: justification, persuasion, change agent, social 
norms and minority-opinion influence. Finally, example outcomes at the collective level 
include: agenda setting, policy-oriented learning, policy change, and diffusion. For instance, 
evaluation processes or findings could bring about change in an organisation’s overall agenda 
(collective/agenda setting) or a person’s behaviour (individual/behaviour change).  
 
How do we get from data (representations of systems and possible solutions) to action and 
benefit in SBE? In Table 2 below, Huz, Anderson, Richardson and Boothroyd (1997) propose 
levels and domains for evaluating systems-thinking interventions: 
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Table 2. Domains for Evaluating Systems Thinking (Huz et al. 1997) 
Level I: Reflections of the modelling team 
Domain 1: Modelling team’s assessment of the intervention 
Level II: Participants’ self-reports of intervention impact 
Domain 2: Participants’ perceptions of the intervention 
Domain 3: Shifts in participants’ goal structure 
Domain 4: Shifts in participants’ change strategies 
Domain 5: Alignment of participants’ mental models 
Domain 6: Shifts in participants’ understandings of how the system functions 
Level III: Measurable system change and ‘bottom line’ results 
Domain 7: Shifts in network of agencies that support services integration 
Domain 8: Changes in system-wide policies and procedures 
Domain 9: Changes in outcomes for clients 
Comparative conditions that may explain intervention’s effectiveness 
Domain 10: Group member characteristics 
 
 
From levels I to III, we see a shift from, on the one hand, reaction to investigation-oriented 
outputs and processes to, on the other hand, those which require careful facilitation and 
stakeholder engagement among different groups of stakeholders (i.e. those which lead to 
policy change and system-wide adjustments). As noted in Chapter 2, Barton and Haslett 
(2007) aim to show the moulding of the scientific endeavour and the scientific-method-based 
action through the processes of synthesis and analysis, further defining a spectrum from 
investigation to facilitation for optimal SD implementation.  
 
Table 3, below outlines the implications from the above concepts of utility which all point to 
a common element: the shift from representation (of validity in the form of system depiction) 
to transformation which is enabled through language, dialogue and movement to action. As 
Habermas notes, communicative action is action that is oriented towards understanding as 
well as meaningful coordinated action, where a direct understanding is possible by way of 
understanding others’ claims to validity (1976).  
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Table 3. Summary Implications for ‘Utility’ for Systems-Based Evaluation 
 
 
 
Patton (1997) 
 
Utilisation-focused 
evaluation 
 
 
The evaluator must facilitate the process by engaging intended users 
in a way/manner that increases the use of findings to expand 
stakeholders’ understandings of interrelationships, to engage 
multiple perspectives, and to assess and recast boundaries of 
judgement. This ideally leads to an action-oriented review of the 
strategy or program. How this is facilitated can affect the use of 
findings, noting factors of use and non-use of evaluation. 
 
 
Henry & Mark (2003) 
 
Evaluation influence 
through social 
betterment 
  
 
Techniques should be implemented with an aim of maximum 
influence but moving beyond use to yield social benefits. This 
requires action. This requires the engagement of individuals in order 
to expand understandings of interrelationships, engage multiple 
perspectives, and assess and recast boundaries of judgement. 
Stakeholders and beneficiaries must be organised to engage as 
components of the very system they may need to improve. 
 
Huz, Anderson, 
Richardson, & 
Boothroyd (1997) 
 
Levels and Domains 
for evaluating 
systems-thinking 
interventions 
 
 
The move from Level II to Level III requires an appropriate mix of 
focused engagement of stakeholders (transformative) in considering 
representations and/or findings in relation to their system. 
 
Barton & Haslett 
(2007) 
 
Systems-thinking’s 
contribution to the 
scientific method 
 
 
To expand understanding of interrelationships, engage multiple 
perspectives, and assess and recast boundaries of judgement, 
effective application of transformative and representative modes of 
practice to frame synthesis and analysis are necessary to realise not 
only the possibilities of reframing stakeholders’ understandings but 
also toward action.  
 
 
 
 
Habermas (1976) 
 
Theory of 
communicative action 
 
 
To expand understanding of interrelationships, engage multiple 
perspectives, and assess and recast boundaries of judgement, the 
enabling conditions for communicative action can assist in an 
optimal SBE process. Processes that do not aim to invoke 
coordinated social action though communicative action are strategic 
and may reduce the ultimate utility of the evaluation product and 
process. 
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3.6 A framework for considering utility in systems-based evaluation 
 
Where does this leave the evaluation manager looking to employ an SBE approach with 
optimal utility as a goal? Utility lies in the use of SBE methods to effectively mediate the 
representation of a system and deliberate facilitation towards transformative action. 
 
Figure 3. The Role of Representation in Transformation 
 
 
 
 
 
 
 
 
 
 
As Figure 3 shows, observation and investigation to produce a description of a system, or the 
practice of developing a representation of the system, is then set within a transformative 
process. Transformation is achieved through facilitating in-depth dialogue for understanding 
the system of, by, and for stakeholders.  
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In simple terms, it can be framed by considering these two proposed hypothetical statements: 
 
Table 4. Framing Typical Aspects of Utility 
Aspect of utility Descriptive statement 
Representative ‘Now that I understand that the problem is part of a system, I 
can see or consider (evaluate) what’s needed to possibly change 
it. I may be the one to make the change or I can help advocate 
for someone else to do so. 
Transformative ‘I was part of describing the problem and the system (the 
representation), I am part of the system, I care about the system, 
and I value certain factors and connections. I will now go create 
and be part of the new system.’ 
 
Different aspects of utility can be derived from the table above as criteria for considering or 
assessing SBE. These serve as a continuum and relate to different conceptualisations of what 
‘is’ and what ‘ought’ to be, by individuals and by a group toward renewed action. These are 
framed as the extent to which the approach 
 
triggers stakeholders to make explicit their pre-understandings about problems and 
their placement and interrelationships of the system known and clear (one’s ‘is’); 
 
enables, through language, shared comprehension about issues about the system 
(everyone’s individual ‘is’) 
 
promotes or engages stakeholders’ assertion of their claims on validity of opinions, 
data, and proposed actions (getting to a shared ‘is’) 
 
catalyses expanded reinterpretation of interrelationships, perspectives, and 
boundaries (getting to a shared ‘ought’) 
 
can be facilitated to move stakeholders to consensual coordinated action 
(what/when/how). 
 
Utility is driven by the mediation between appropriate strategic action and communicative 
action in relation to the investigation at hand. Optimal utility is a move towards 
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transformative change by way of an understood representation. These tenets for evaluation 
utility, coupled with an underlying philosophy that is focused on interpreting human 
understanding, provide an operable framework for analysis for an unfolding research process 
of this type.  
 
3.7 Conclusion 
 
This chapter has developed a conceptual framework for assessing the utility of SBE in terms 
of its utility. Two different types of utility have been identified—representational and 
transformational. A spectrum of aspects have been suggested that move SBE from a mode of 
representing system issues in to a mode of the reinterpretation of interrelationships, 
boundaries and perspectives (a unique feature of SBE), onto renewed action.   
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Chapter 4  
 
Research strategy and methodology 
 
4.1 Introduction 
 
This chapter discusses the requirements for researching the utility of SBE as an innovation, 
describes the strategy, scope, philosophy, and methods used in the case study of SD in 
Lusaka, Zambia. The chapter shows how the case study research relates to the .research 
undertaken as an external evaluation using SD. Data collection, analysis and presentation 
techniques for the case study are described. The chapter discusses the suitability of using 
critical hermeneutics as the research approach. The limitations of the chosen research process 
and methods are also outlined. 
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4.2 Researching SBE as an innovation  
 
The research strategy required a methodological approach that was suited to flexible tracking 
of changing understandings over time among participants, including me. Research on 
innovation, in this case a new evaluation approach, requires a flexible strategy which enables 
the collection and interpretation of evidence and emerging understandings as they unfold over 
time in relation to the novel approach. The Minnesota Innovation Research Program puts 
forth the following tenets on innovation research and processes summarised as (Van de Ven 
1990): 
 
1. Innovation processes most often do not start because of one brilliant idea of a 
single entrepreneur. It is rather an extended gestation period where several 
people are involved. 
2. Efforts to initiate innovations are often triggered by ‘shocks’ in the market or 
within the firm. 
3. In the development period the initial innovative idea often multiplies into 
numerous ideas and activities that proceed in divergent, parallel and 
convergent paths of development, and where setbacks and mistakes frequently 
occur. In addition, criteria for success and failure often change throughout the 
process. 
4. Innovation personnel participate in highly fluid ways: they tend to be involved 
on a part time basis and the turnover of personnel is high. Relationships are 
therefore frequently altered. 
5. Innovation development entails developing relations with other organisations, 
competitors, trade associations and government agencies. These relations often 
lock innovation units into specific courses of action which may result in 
unintended consequences. 
6. Innovation processes terminate when implemented and institutionalised or 
when resources are exhausted. 
 
With respect to research approaches for studying evaluation, items 4 and 5 above are 
particularly relevant to this work. Researching innovation over the course of an evaluation 
project requires sufficient structure for coherency of interpretation and analysis yet flexibility 
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to capture changing understandings and meaning generation in a dynamic research 
environment. In addition, when the same individual implementing the evaluation as a pursued 
innovation is at the same time the researcher for that process, that individual plays a 
significant role in how and for what purpose the work unfolds and the ultimate interpretation 
of the utility. 
 
4.3 Critical hermeneutics as a research approach 
 
Critical hermeneutics-based research is a suitable philosophical and technical approach for 
this research, where the aim is to capture emergent understandings of the researcher and 
participants as they develop in pursuit of the research objectives and in interpreting the 
categories of interest related to utility. Critical hermeneutics operates from an ontological 
view of existence and asserts that the researcher’s technique is participatory, if not 
completely integral to the learning and research process. Analysis and implications from 
research emanate from the transformative possibilities liberated from engaging in various 
literal and figurative texts created through subjective relationships based in language. The 
approach is concerned with the nature of reality as experienced by subjective 
interrelationships through the analysis of texts and language as a medium. During the course 
of developing and studying the SD model in practice, I aimed to understand ‘the in-between’ 
of relationships and process with questions such as: How useful could this model be? What 
can people learn to improve programs? And, how might it be integrated as a local capacity? 
Can an evaluator claim to be ‘empirical’, ‘rigorous’, or ‘thorough’ in the traditional sense, 
acting through both ontological and epistemological stances? 
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In a critical-hermeneutics research framework, language does not sit statically or idle. It is, 
instead, created, and our process of interpretation and understanding evolves with it as we 
propose claims to validity in what we say. Whether thinking silently, conversing, or reading, 
we are interpreting and creating a kind of overarching narrative beyond ourselves, which has 
the potential to become the ‘world’ we step into. This philosophical foundation is relevant for 
this research, since it not only allows interpretation of the transcriptions but it also enables 
active consideration on the part of the researcher and other readers of potential future action. 
 
Ellen Herda notes that, 
 
Hermeneutic means interpretation; thus critical hermeneutic, in a general sense, 
means passing judgement on that interpretation—speaking out on its legitimacy. Until 
Heidegger, hermeneutic simply meant interpretive analysis. After Heidegger, it took 
different turns, such as analytical, philosophical, or critical hermeneutics. (1999: 3) 
 
To conduct participatory research in this tradition requires of the evaluator not only an ability 
to employ the narrative-based research technique but also an understanding and appreciation 
of the theory as well. Of traditional research from the positivist paradigm, Herda notes that 
the researcher engages to observe and generate explanations, while the interpretive research 
agenda aims to evoke understanding through linguistically based relationships and through 
interpreting text (1999). As such, to interpret means also to recognise moral imperatives, 
historical positions, and prejudgements rather than seek to minimise these realities. 
 
The role of language as a medium for understanding plays a central role, in which researcher 
and participant engage jointly (this is different from analysis of language as being 
representational of observational). Herda (1999: 11) notes, ‘in the structuralist framework, 
language is thought of as something that structures our world. In the hermeneutic tradition it 
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is thought of as an event’. Hans-Georg Gadamer (1998: 384) points to the notion that 
language holds the key to understanding of the individual as well as perpetuates it and states, 
‘language is the medium in which substantive understanding and agreement take place 
between two people’. Gadamer affirms that conversation brings us closer to possibility. 
 
The way one word follows another, with the conversation taking its own twists and 
reaching its own conclusion, may well be conducted in some way, but the partners 
conversing are far less the leaders than the led. No one knows in advance what will 
come out of a conversation. Understanding or its failure is like an event that happens 
to us. Thus we can say that something was a ‘good’ conversation or that it was ‘ill-
fated’. All this shows that a conversation has a spirit of its own, and that the language 
in which it is conducted bears its own truth within it—i.e. that it allows something to 
‘emerge’ which henceforth ‘exists’ (1998: 383). 
 
Focusing on the incorporation of new insights as an individual, Herda (1999: 128) states that 
‘appropriation of possibilities is made possible by a series of acts … The discourse about the 
matter at hand, the background of the problem, and the traditions carried with it are fixed in 
writing and become a text. This text captures the past and projects a future’. Herda goes 
further to relate interpretation and analysis in a symbiotic link with action, adding that ‘the 
interpretation of the text is complete when the reading of it releases an event in our lives 
whereby we understand each other anew, and we learn how to address our social challenges 
in a different light, one that gives each of us a future with dignity’. These realisations impact 
and outline our notions of appropriate action in relation to the problem and subject at hand.  
 
On the role of action in relation to language and learning, Herda notes, 
 
language involves learning when viewed as an interactive process among speakers 
rather than a grammatical utterance. Learning here is seen as the constant process of 
interacting, reflecting, and transforming one’s thought processes, and even one’s 
philosophy in addition to one’s ability to act in a responsible manner. Learning in this 
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non-technical sense thus opens and sets different limits in the capacity to identify and 
solve problems and make decisions. (1991: 24)  
 
 
Probing questions are used in the moment to try to deepen the responses around the guiding 
questions. In addition, it is not uncommon to recap the participants’ points, in order to seek 
clarity or insure accuracy. 
 
Conversation and understanding ground the methodological practice in this research mode. 
The researcher and the research participant engage in conversation that enables interpretation 
of learning and understanding as created by both parties. Research of this type recognises and 
embraces the importance of this relationship, resulting in meaningful possibilities for future 
action.  
 
Paul Ricoeur (1984) speaks of a threefold present that we always occupy in language: we are 
considering the present based on our past, while at the same time imagining the future. And at 
every moment, people, as subjective beings, are mediating thought and action. In a sense, we 
are ‘in’ the ‘plot’ of the ‘story’ being created. It is through this emplotment that we 
understand and imagine our future, move towards it, create it. In terms of research, we are 
actually generating a new text for interpretation. We bring our prefigured history, 
understanding and prejudices together with a refigured imagination of the future, by way of a 
configuring, or mediating, activity of understanding. Ricoeur (1984: 54) states that ‘we are 
following therefore the destiny of a prefigured time that becomes a refigured time through the 
mediation of a configured time’.  
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This is not a linear process, one that assumes a cause-and-effect relationship; rather, it is a 
spiral process. Ricoeur (1984: 72) writes, ‘that the analysis is circular is indisputable. But that 
the circle is a vicious one can be refuted. I would rather speak of an endless spiral that would 
carry the mediation past the same point a number of times, but at different altitudes’. This 
concept has implications on the role of the researcher involved in participatory research in the 
critical-hermeneutics tradition. The researcher is not objective but, rather, brings their views 
to the conversation. Power dynamics and other influences are not suppressed in this mode. 
Data are presented in a raw form, so as to enable ‘spiralling’ interpretation by readers.  
 
For researching SBE as a process and contribution (or lack of) to social action, critical-
hermeneutics philosophy provides relevant concepts for interpretive analysis of in-depth 
interviews and reflective field journals. Critical hermeneutics applied to interpretive research 
has been used in product development and consumer research where the consumer plays an 
integral role in the research process, similar to an evaluator considering a new approach.  
 
We often treat commonplace behaviors like bargain hunting, brand choice, and 
coupon usage as though we were not ourselves consumers. To be more specific, 
drawing on and challenging our pre-understanding with regard to these phenomena, 
and regarding what we learn as insights into not only consumer behavior but our own 
lives as consumers, should serve to sharpen our instincts, heighten our humility, and 
increase our sense of moral ownership of the research we do. (Arnold 1994: 66) 
 
The philosophy put forth by Martin Heidegger, Jans-Georg Gadamer and Paul Ricoeur in this 
area is academic and at times difficult to put into practice. To ground the application of this 
philosophy in field work, Ellen Herda (1999) published an instructive handbook summarising 
the philosophy and guides applied research in this mode. Other examples are also available 
from the literatures on health service delivery (Tan 2009) and consumer research (Arnold 
1994). Herda outlines interpretive narrative-based research in the critical-hermeneutics 
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tradition that posits the researcher in an active and co-creative role in the investigation and 
learning process (1999). Critical-hermeneutics philosophy explores society from an 
ontological stance with specific focus on the role of language, understanding, and 
interpretation of implications to drive action in individual and collective forms. This is a 
powerful backdrop against which to interpret the utility of an evaluation approach; in 
particular, one which stimulates mental and value-laden system constructs and re-constructs.  
Critical-hermeneutics-based research emphasises the nature of human understanding through 
interpretation of co-constructed texts. Techniques allow analysis of the ongoing subject-to-
subject and subject-to-object interface and configurations within a multi-level community of 
stakeholders, who were moving towards shared and/or dissonant understandings, on an 
attempted innovation. Interpretation and analysis was guided by the core philosophical 
concepts of, and a definition of utility inspired by, seminal work in SBE, SD, and critical 
hermeneutics.  
 
4.4 Ricoeur: Informing data analysis 
 
Understanding occurs in an ever-moving circle of narrative in time and space (Ricoeur 1984). 
As beings in language, we are always moving in time, in language producing a figurative and 
literal narrative. Embedded in that narrative, we are part of its plot, creating it, in a process of 
bringing our past to our present in a process of ongoing deliberation on our privately held 
pre-understandings and renewed ideas in language. To do analysis, we must stop the circle at 
a moment in time. This requires framing the processes of interpretation on this circle to 
understand perspectives on the present pre-understandings, views on the future, and the 
tension of the current. In essence, we find and establish a plot. 
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Paul Ricoeur’s threefold mimesis serves as an analytical technique for reviewing text. Pre-
understandings, imagination of the future, and the tensions at hand can be determined.  
 
Mimesis 1 The plot is grounded in a pre-understanding of the world of action, its 
meaningful structures, its symbolic resources, and its temporal character. 
 
Mimesis 2 The concept of plot allows an even greater extension. By including 
pitiable and fearful incidents, sudden reversals, recognitions, and violent effects 
within the complex plot, Aristotle equates the plot with the configuring we have 
characterized as concordant discordance … plot is a synthesis of the heterogeneous … 
the configurational act consists of ‘grasping together’ the detailed actions or what I 
have called the story’s incidents (1984: 54, 63–64, 71). 
 
Mimesis 3 This mimesis marks the intersection of the world of the text and the 
world of the hearer or reader; the intersection, therefore, of the world configured by 
the poem and the world wherein real action occurs and unfolds it specific temporality. 
 
These ideas provide a way to consider and frame a research process where the researcher is 
inextricably linked to the subject matter. In particular, the way in which we move towards 
understanding and how to recognise and appropriate new ideas through reading and 
interpreting text. This can be analysed with respect to the participant and the researcher as 
well as among the researchers only. As we move, alone and with others, we account for and 
speak from our prefigured past, imagine a refigured future, and mediate our action and 
understanding in language through configuring the present toward the refigured future. Data 
presented in Chapters 5 and 7 illustrate participants grappling with the issues of the present 
against a depiction of the ART system and in relation to simulation results to imagine a 
renewed future, while informed by their existing beliefs about that system and views on 
appropriate evaluation.  
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At the core of the philosophy is the emphasis on the creation of understanding and 
interpretation of meaning through communication between subjects in time to support data 
analysis. Conversations are the basis for data collection with analysis and interpretation based 
on interpretations of the transcribed text of the conversations. The aim is not only to collect 
and code a specific volume of evidence to support hypotheses but for the interpretation 
process to enable the emancipation of new ideas from the participants, researcher, and future 
readers. Presentation of the research findings is done by showing the actual transcribed text, 
in some cases many lines, to the reader together with the interpretations of the researcher 
guided by critical-hermeneutics philosophical constructs. This ensures a continued 
interpretation by the reader for their own consideration. Implications for action are argued by 
the researcher. This differs substantially from reducing text to coded chunks and analysing or 
quantifying themes and presenting these context-free. In short, this format provided an agile 
approach for research in the somewhat complicated context outlined in Figure 4. 
 
Here, it is important to share the complexity of this two-pronged task with the reader now, so 
that the full project is understood, and so that the reader will be able to understand lessons 
that emerged during the course of the work.  
 
4.5 The case: The evaluation project and the research project 
 
The SD project served as the focus of the research as a case study. This case was selected as 
it afforded first-hand access to observe the implementation of the SBE approach. As I was 
embedded in the organisation in carrying out the SD project, it afforded access to key 
stakeholders engaged in the project as well as all of the related organisational processes and 
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evidence. Being at the epicentre of this dynamic and unfolding SD project enabled 
considerable research opportunity as well as interpretation of that research in informed and 
actionable terms. Figure 4 presents the research schema I followed in conceptualising the 
evaluation project steps in relation to the embedded research process on the evaluation itself. 
 
The case study is presented in three parts in Chapters 5, 6 and 7. Part I (Chapter 5) presents 
research and findings on the ‘pre-model context’. This includes data and interpretations 
outline the limitations of monitoring and evaluation approaches and stakeholders’ ability to 
think in ‘systems’ terms while with some hesitation on using new methods. Part II 
(Chapter 6) outlines how the SD model was built and presented. It includes details of the SD-
model development process, outputs, and analysis of successes and lessons learned in 
implementation are presented. Part III (Chapter 7) is referred to as the ‘post-model context’, 
as the period after the model was finalised and presented to stakeholders. The lessons learned 
and implications are presented here. Data and interpretations reassert and demonstrate the 
utility aspects of SBE by way of the SD model experience.  
 
The top portion of Figure 4 represents the elements of the SBE project, while the bottom 
outlines the activities of the research process being conducted on the project. Two areas on 
the schema overlap, joining the projects together as a whole, and highlight my role as a 
researcher and an evaluation manager: the theoretical-stance area and the problem-
identification and analysis area (i.e. A/a in Figure 4). 
 
First, this notion that evaluation approaches using systems-based principles and/or tools may 
provide new insights on evaluation and improvement of complex programs (such as the 
implementation of an ART scale-up program in Zambia) is what serves as the central and 
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overarching hypothesis and the primary rationale for the conduct of both projects. Second, 
the questions and answers to be assessed for problem identification and situate the evaluation 
project as well as simultaneously explore the research needs and questions for the thesis. 
Specifically, 1) what is current evaluation practice for ART and related services and what is 
lacking in current practice? And 2) what are stakeholders’ initial understandings and 
expectations of SBE approaches, and what are their perceptions of the value and 
sustainability of these approaches? Chapter 5 presents responses to these in depth, through 
the presentation of data from research conversations and field notes. 
 132 
 
 
 
 
 
 
 
 
Systems-based Evaluation 
Project 
Research on Evaluation (Thesis)
Theoretical 
stance: 
Evaluation 
approaches 
that use 
systems-based 
principles and/
or tools may 
provide new 
insights on 
evaluation and 
improvement of 
complex 
programs such 
as 
implementation 
of ART in 
Zambia. 
B. Technical 
Committee Meeting:
- Outline issues
- Analysis of initial 
existing public program 
data
- Identify and prioritize 
shared issues and 
concerns
Primary Research 
Questions:
1. What comprises a 
“systems-based” 
approach for evaluation?
2. Could a systems-
based approach to 
evaluation for 
antiretroviral therapy and 
related services provide 
unique and useful 
information to improve 
sustainable service 
delivery and policy?
3. What can be learned 
from the application of 
systems-based 
approaches that could 
inform the practices of 
systems theory, 
evaluation, and health 
care?
C. Evaluation Design Meetings 
with Technical Committee:
Meeting 1: 
-Outline potential systems-based 
options to ART evaluation to 
stakeholders
- Demonstrate relevant tools for 
systems-based conceptualization 
and problem identification
- Identify key evaluation questions
Meeting 2:
- Outline proposed evaluation 
plan to discuss/edit
- Site Selection
- Next Steps
 
Literature 
review: HIV/
AIDS services 
and evaluation. 
Literature review:  
systems-based and 
related evaluation; 
use (Patton), and 
benefit (Henry and 
Mark).
c. Post-report follow-
up with Technical 
Committee:
Key questions:
- Were the approach 
and subsequent 
findings useful?
- Did the evaluation 
process enable 
learning and 
innovation? 
Data Collection: In-
depth narrative-based 
interviews (Herda)
Data Analysis: Case 
Comparison (Herda, 
Miles, Huberman)
d. 6-month follow-
up with technical 
committee:
Key questions:
- What were the 
longer term uses 
and impact of the 
evaluation and its 
process? 
Data Collection: 
Structured question 
by e-mail.
Data analysis: 
identification of 
common examples 
or lack thereof 
e. Ongoing Collection of Evidence: e-mails, personal journal, personal communications, reports
Item 3: Research Schematic
b. Documentation of learning among 
stakeholder groups:
(Technical Committee, Clinicians, Policy 
Makers)
Key questions:
-Is the approach useful for the task? Why or 
why not?
- Based on findings presented, what insights 
were realized or not?
- Data Collection: Group data using lists, 
scaling and visual representations (e.g. “Dart 
Board”); For clinicians: focus groups.
Data Analysis: Dissonance and universality 
among group data; emergent themes and 
recommendations from clinical staff
D. Systems-Based 
Evaluation:
Conduct evaluation 
– Analyze existing data 
from identified programs
- Conduct field work as 
appropriate
- Analyze and validate field 
data
- Develop summary results, 
findings and 
recommendations
(NOTE: Ethics review for 
this component will be 
done separately based on 
the protocol for the 
evaluation.)
E. Dissemination of 
Findings:
- Validation of report 
through presentation to 
immediate and 
secondary stakeholders
- Demonstrate and 
employ systems tools as 
appropriate to use 
evaluation data for 
decision-making (e.g. 
scenarios, modeling, 
action planning)
- Incorporate use-related 
findings
- Finalize evaluation 
report 
A/a. Identification and 
Needs Analysis:
Key questions: 
- What is current 
evaluation practice for 
ART and related 
services and what is 
lacking?
- What are stakeholders’ 
initial understandings 
and expectations of 
“systems-based” 
evaluation approaches, 
their perceived value, 
and potential for 
sustainability?
Data Collection: In-depth 
narrative-based 
interviews (Herda)
Data Analysis: Case 
Comparison (Herda, 
Miles, Huberman)
Figure 4. Research Schema 
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Management of the evaluation project, as outlined along the top of Figure 4 included working 
with co-investigators and stakeholders, developing a research protocol, and establishing 
boundaries of inquiry and eventually model development, analysis, and dissemination. 
Research activities during the development phase included reflections in my journal on key 
developments, emails, one-on-one consultations, and group data collection through a simple 
‘reaction’ form when a prototype model structure was presented to stakeholders.  
 
The final data was collected and inputted, and the report was then finalised by the modeller, 
another investigator, and me. Chapter 6 offers a discussion of the model process, key findings 
and visual data as presented to stakeholders. After the report was finalised, another meeting 
was organised to present to stakeholders. The group included longstanding as well as new 
participants. The report was also presented to the cooperating-partners group in Lusaka and to 
internal office staff at the United States’ Centers for Disease Control and Prevention (CDC). 
Research conversations were then conducted among those engaged long-term with the 
process as well as those participants who were exposed once to the model and report in the 
two dissemination meetings. 
 
This simultaneous set of activities was ideal, in that I had a wide spectrum of control and 
input on how both activities moved forward. At the same time, it perhaps posed dilemmas by 
more purposively driving the project in certain directions, potentially squelching emergent 
learning opportunities or option choices for other particular systems approaches and 
techniques. In addition, I often found myself confused by the model itself and the equations 
required. This situation, while challenging, served as a perfect vantage point for research on 
this case as I was indeed the primary person on-site who had to explain the model to 
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stakeholders (representations) as well as guide the process to transformative change. The path 
that I followed allowed for data collection from multiple learning opportunities, especially in 
the role of an evaluation manager in executing an SBE project. All the experiences were 
indeed rich in data! This toing and froing required a flexible research approach concerned 
with the exploration of meaning and the acceptance of multiple forms of evidence for 
interpretation to then triangulate with the literature. 
 
4.6 Multiple roles of the researcher 
 
An important feature of the research was the multiple roles I had—managing the evaluation 
project and undertaking the research on the case. To try to falsely divorce myself as an 
observer seemed unethical given my powerful role, and, moreover, it seemed unfeasible for 
more traditional data analysis. Complete objectivity was impossible. Energy and direction 
for both the evaluation project and the thesis research came from me. Of course, as the 
evaluation project was funded by my agency and required finalisation, the order and timing 
of activities was flexible and dependent on my ability to move the project forward. I was able 
to capture my own understandings as they evolved, both individually and in connection with 
my colleagues. The research is also informed by the steps I took to keep the project on-track. 
 
Understanding foundational concepts of critical hermeneutics is important for comprehension 
of the research strategy and, likewise, the thesis document. A unique aspect of critical 
hermeneutics is the extreme relevance it places on the role and placement of the researcher 
with as well as among the participants in a shared interpretive experience. I brought my own 
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prejudices, biases, concerns, and preconceived notions of value to the research process. To 
pretend that I did not and to use a more ‘objective’ approach would be misleading and 
compromise the value that I bring to the process as a practitioner and content expert in 
HIV/AIDS in Zambia.  
 
In this case, as an evaluation manager attempting to use a systems-based approach, I was 
inextricable to all aspects of the evaluation and research project: the conceptualisation, 
development, and communication. I could not merely ‘observe’, as is attempted in the design 
of a traditional positivist experiment. It was critical that the research and-analysis platform 
was grounded squarely in the exploration and interpretation of events and relationships; in 
particular, that between me and the stakeholders (subject-subject) and the relationship 
between all of us and the objective process of model development and use taking place 
(subject-object). While I did hold an influential role among my research participants, positive 
response bias was mediated through the guiding questions for the research conversations. 
They were designed to move from broad (potentially polite) feedback to then ‘go deeper’ 
through probing questions aimed at considering the Zambia context (Chapter 5) and the 
utility of the SD model in detail (Chapter 7)  
 
I had to continually balance an ontological stance as an evaluator/researcher along with 
consideration of and experimentation with tools evolved from the epistemological tradition 
and viewpoint. Recognition of this is needed in the case of an evaluation facilitator or 
manager’s ability to maximise the offerings of systems concepts: one needs to seek to 
optimise the ontological and epistemological modes of being, understanding, analysis, and 
learning in SBE. 
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Critical-hermeneutics concepts and narrative-based inquiry enabled data collection and 
interpretation of an unfolding and dynamic SD project. 
 
4.7 Case study: Data-collection and analysis approaches 
 
Guided by the aspects and criteria of utility mentioned above, flexible yet focused approaches 
to data collection and analysis were followed. In relation to the real-time implementation of 
the SD project, and consistent with Huz’s (1997: 157) levels of analysis for Level II 
(participant self-report), data collection and analysis was organised in three phases: 
understandings in the pre-model period (Chapter 5), observations and experience on the 
modelling process (Chapter 6), and an assessment of utility in the ‘post-model’ period 
(Chapter 7). 
 
The overarching approach to data analysis used techniques to identify, interpret, and 
reinterpret where understandings converged and diverged on themes and an evolving 
construct of utility. Using critical hermeneutics as a foundation, it applies to the whole text—
personal notes; literature; field notes; research-conversation data; and the reframing of one’s 
understanding, which results in implications for action, which in turn also can result in texts, 
including this very document. Group data, meeting notes, and technical reports were 
analysed.  
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Below, the data collection approaches are detailed with relevant guidance from critical 
hermeneutics is noted. 
 
4.7.1 Research conversations: Pre- and post-SBE  
 
The research conversation served as the core data-collection and analysis activity for in-depth 
assessment of the primary and secondary research questions. While in this format, a ‘toing 
and froing’ of the discourse is actualised, and an exploration of new questions is encouraged 
in the conversation. Herda (1999: 121) discusses Gadamer’s (1988: 341) emphasis on the 
power of the conversation, and she explains that ‘to reach an understanding with one’s 
partner in a dialogue is not merely a matter of total self-expression and the successful 
assertion of one’s own point of view, but a transformation into a communion, in which we do 
not remain what we were’. Herda continues on, to discuss Gadamer’s proposition of the 
concept of play in relation to the interpretation of art and, likewise, text or other objects that 
people are interpreting through language, whether in conversation or thought. In considering 
‘play’, the source of inertia moving the participants through the dynamic sharing of claims 
and interpretations in a conversation is not the individuals themselves; rather, it is the matter 
at hand and, indeed, the subject of the text.  
 
Conversation initiation is aided by a short set of open-ended questions (as presented in the 
tables below). As such, the mode of research is conversational and not unidirectional. Textual 
data representative of the themes as interpreted by the researcher are presented as narrative in 
(in case study Chapters 5and 7) often show quotes from both the participant and me.  
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In the phase prior to the SD model development, research conversations were conducted 
among ten stakeholders to analyse needs, identify shortcomings in current evaluation 
approaches in Zambia, and determine potential utility for systems-based approaches. Some of 
these stakeholders were members of the investigation team that designed the ART strategic 
evaluation. Research conversations were tape-recorded to capture the concepts, ideas and 
new learning of both the researcher and participants based on guiding questions outlined in 
Table 5, below.  
Table 5. Guiding Questions for Research Conversations—Part I: Pre-Model Context 
 
1 
 
From your perspective, in what ways are we (the actors in the ART scale-up system) 
doing well, and what aspects need to be improved in terms of how we are currently 
monitoring and evaluating the ART program(s) in Zambia? 
 
 
2 
 
What do you consider to be the essential elements of a comprehensive care-and-
support system for HIV/AIDS patients? 
  
 
3 
 
If you had to prioritise a set of evaluation questions, no more than two or three, in 
relation to evaluating ART programs in Zambia, what would those questions be? 
 
 
4 
 
Are you familiar with systems theory, systems thinking, or systems modelling or 
related terms? Please describe. 
 
 
5 
 
Based on your knowledge of Zambia, do you have any observations, concerns, or 
considerations for us as we plan to conduct an evaluation project using less-traditional 
approaches, such as SBE?  
 
 
After the presentation of findings of the SBE, research conversations with ten participants 
were conducted to assess new understandings and interpretations as to the benefit, use and 
sustainability of the systems-based evaluation. Owing to staff turnover and other 
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assignments, three of the ten stakeholders were the same as from the first (pre-model) round 
of interviews. The data-collection technique of tape-recording conversations to capture 
concepts, ideas and new learnings of both the interviewee and the investigator was used 
again. This second set of interviews enabled the documentation of key concepts and learning 
from the evaluation project, as well as consideration of interpretations before and after the 
project’s dissemination. Table 6, below, outlines the research questions used in this phase. 
Table 6. Guiding Questions for Research Conversations—Part III: Post-Presentation and Dissemination Context  
 
1 
 
What observations do you have about the model and the discussion about it you 
participated in? 
 
 
2 
 
Do you have any specific questions about the model itself? 
 
 
3 
 
What does the model accomplish and likewise not accomplish in terms of enabling 
program evaluation and planning for ART care and support? Please give examples. 
 
 
4 
 
 
What are the limitations of the model, if any? 
 
 
5 
 
What might be the added value of the model, if any?  
 
 
The following questions were added to the above for participants from the inner circle group: 
 
 
6 
 
As a participant in helping to develop the SD model, what parts of the process were 
useful, which weren’t and why? Give examples. 
 
 
7 
 
Has your participation in developing this model had a direct impact on any decisions 
you have made or may consider in the future? If yes, how did participation in this 
process influence you? 
 
 
8 
 
Would presentation of the model be relevant to clinical providers and community 
workers (i.e. nurses and peer educators)? 
 
 140 
 
A total of nineteen research conversations were conducted across the pre- and post-model 
periods. Each conversation was transcribed by a transcription service. After transcription, I 
then listened to each conversation to verify the accuracy of the transcribed text and made 
corrections and initial interpretive notes as needed. I sent each transcript to the research 
participant concerned to request any concerns or additional points they might have. Some 
participants did not respond at all, but other participants who did respond gave ‘positive’ 
feedback, with no suggestions, changes or exclusions. I then re-read each conversation again 
from the printed text; noted instances where elements of the research questions and themes of 
interest (including the usefulness, benefit and sustainability of the approach) were being 
addressed; and made additional interpretive notes on those sections. After reading and 
interpreting each conversation text, I developed a summary for each. Each summary outlines 
interpretations for each research question, the emerging understandings and themes of 
interest, and page and source for representative quotes. Inconsistent findings were also noted 
for each conversation including page and source for representative quotes. The summaries 
were also analysed to draw conclusions, reinterpret understandings, and identify areas of 
conceptual and practical dissonance.  
 
4.7.2 Personal research journal 
 
Given my placement in the process as a manager and a researcher, my research journal was 
critical for cataloguing my own interpretations of the evaluation and research process in 
between rounds of in-depth research conversations. In addition, the journal proved opportune 
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for tracking major decisions and turning points in the project. Specifically, in my journal I 
included: examples of use or explicit non-use of findings from the evaluation report; insights 
on why this use or non-use had occurred; reflections on the evaluation process with specific 
relevance to how it did or did not impact the stakeholders’ own work; and reflections on how 
the evaluation process has or has not contributed to the scope of evaluation possibilities for 
ART services in Zambia. As such, between August 2007 and August 2010, I sent 129 email 
notes to myself and organised them in a specific folder in my email account, which I called 
‘Thesis Journal’. After a pivotal meeting, phone call, or receipt of a relevant email or 
resource (paper, report, etc.), I would write it down and/or forward it to my personal account, 
make observations or interpretations, and store it in that folder. I would also send notes to 
myself at any point that I had a particular thought about the project. This proved useful even 
after the dissemination and finalisation of the project in tracking developments in relation to 
the use of the material.  
 
4.7.3 Field notes 
 
Throughout the course of the study, I collected field notes and other documentation 
emanating from my participation in technical meetings, technical review documents, and 
evaluation reports. I noted experiences and observations through direct participation in 
developing several HIV/AIDS-related programs: Zambia’s National 2006–2010 HIV and 
AIDS Strategic Framework, the 2006–2010 National HIV/AIDS Monitoring and Evaluation 
Plan, the Zambian Ministry of Health’s 2006–2008 ART scale-up plan, and Zambia’s 
HIV/AIDS Joint Annual Sectoral Reviews in 2005, 2006, 2007 and 2008. In addition, as part 
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of the CDC, I conducted numerous site visits over this four-year period to ART clinics in 
Lusaka and in the Eastern, Southern, Copperbelt, and Luapula provinces. I gained extensive 
exposure to evaluation issues facing the ART program as well as to obtain volumes of notes 
and photos. The personal journal and field notes all played an important role in framing the 
SD project, and shaping the research for the thesis. I often reviewed field notes, and referred 
to important events which defined the course of the project (such as consultations with the 
Ministry of Health), when developing the model. In many cases, after reviewing field notes, I 
would write a short summary for inclusion in my research journal. 
 
A simple individual reaction survey was used early on to assess individual-level reactions 
among stakeholders to the prototype SD-model structure and findings, in order to help the 
formative use of the model and to document reactions in relation to its use, benefit and 
potential sustainability. Participants assigned one score along a Likert-type scale, with 
particular focus on the extent to which the approach would be 1) useful in providing insights 
to the evaluation questions, 2) beneficial to Zambia’s care-and-treatment activities in relation 
to the evaluation questions, and 3) sustainable as a way of doing planning and evaluation in 
Zambia now and in the future. Findings assisted in judging the degree of group alignment or 
divergence on these categories of interest. The data collected was used to guide the SD 
process and make improvements to the model and its presentation, as well as to help to later 
triangulate the progression of the project with utility outcomes, presented in Chapter 7. 
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4.8 Building a narrative: Presentation of data, and the autonomy of the text 
 
Often in qualitative research, the method of analysis and presentation of data are done 
through coding observations in textual data. Charmaz, speaking on grounded theory, notes 
that codes ‘focus on defining action, explicating implicit assumptions, and seeing processes’ 
(2005: 517). This mode of research is observational in nature and is concerned with mapping 
and presenting clusters of content so as to represent the research to readers in a summarised 
way. Conversely, interpretive, narrative-based research that is informed by critical 
hermeneutics prioritises ‘telling a story about the transcriptions and experiences of data 
collection’, where ‘the point is to discover a plot’ (Herda 1999: 127). Herda goes on to write 
that ‘a deeper plot is discovered in which narration reveals an order that is more than the 
actual events and conversations in the research’ (1999: 127). Arnold and Fischer, from the 
discipline of consumer research, refer to ‘the autonomy of the text’ in critical-hermeneutics 
research, where the presentation of the text ‘can lead to understanding that does not coincide 
with what the author or actor meant’ and that ‘it can generate insight that the author did not 
realize’ (1994: 61). 
 
The researcher brings their views to the conversation. Power dynamics and other influences 
are not diffused in this research mode but can be captured and interpreted. The text is 
presented in a raw form so as to enable continued reinterpretation by researchers, 
participants, and future readers. As such, the presentation of data in Chapters 5 and 7 includes 
significant portions of the text representative of the interpretations and interwoven with 
relevant literature sources and philosophical constructs to give rise to the narrative plot.  
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The researcher as narrator—the researcher is more of a narrator than an analyst—calls upon 
productive imagination in the invention and discovery of plots grounded in quotes from 
conversation and theory. In the narration there is the combination of context, circumstance, 
voice, and potential guidelines for future actions. (Herda 1999: 128) 
 
In this research mode, the researcher’s role is to weave and reveal a plot from my 
interpretation but also to ‘bring in’ future readers for generation of further meanings. A plot 
emerges at the convergence of seemingly universal understandings as well as points of 
dissonance.  
 
4.9 Limitations  
 
This research examined the utility of a single SBE approach, as applied in a specific project 
case in one country, and in the professional context of a seasoned evaluation manager with 
contracted, offshore SD modelling support. The implementation of the SD-model process 
faced such normal realities as fluidity in number of participants and their ability to commit to 
the project, owing to lack of time in relation to other, urgent demands in a severely stressed 
health-care system. 
 
This research dealt with the application of a proven, specific, SBE approach—SD—in one 
setting, with process challenges. Elements of other systems-based approaches are explored 
for their transformative and representative components, but the implementation of two 
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different SBE approaches are not compared. In addition, the utility of an SBE is not 
compared to a traditional evaluation of the same strategy for ART in Zambia, as the purpose 
was to see the extent to which a particular approach, in a particular setting, added the value 
espoused in the literature, in order to deduce specific implications for other evaluators 
attempting the same innovative endeavours. Owing to complications with further 
dissemination, in light of the Ministry of Health crisis in Zambia, we can only sketch 
potential counterfactuals based on what the literature suggests is best practice in SD. 
 
Implementing the project at a distance, with support from an offshore SD consultant, limited 
the ability to optimise the process in terms of intensive stakeholder engagement, as espoused 
by Lyneis (1999), Sterman (2000), and Vennix et al. (1997). The financial crisis in the 
Zambian Ministry of Health curtailed further facilitation of the model to explore strategic 
trade-offs with policymakers curtailed the effort (Usher 2010). I had moved on to my next 
assignment and was fully enmeshed in other work in neighbouring Tanzania. As a result, 
conclusions can be drawn on this project’s utility in specific reference to this particular case 
only with careful account taken of the extent of its implementation. The broader potential of 
systems-based approaches can be informed by this project to a limited degree. However, we 
can confirm a certain level of the approach’s utility based on its early implementation, and we 
can assert a number of relevant implications for SBE practice. 
 
While a few SBE approaches were considered, only one approach (SD) was used, which 
means that feedback on the utility of that particular approach is specific; i.e. the use of this 
systems approach was not compared to the use of a traditional approach on the same 
evaluation questions. This limits the ability to research and observe differences between the 
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applications in terms of use, benefit and sustainability. The analytical terrain and conclusions 
are bound by the experiences of this case. As both the researcher and the evaluation manager, 
my personal learning application and observations were limited to using one approach, rather 
than attempting to gain experience in more than one. The case does, however, trigger a set of 
considerations and a basis from which to propose analysis, review and the use of other 
approaches so as to elaborate more generally applicable conclusions on the role, use, benefit 
and sustainability of this emerging area of practice.  
 
The SD-model-project’s design and implementation took place over the period of one year. 
Given the turnover in the HIV/AIDS health care sector in Zambia, the formative nature of the 
evaluation-and-model development process and small number of individuals involved, along 
with other priorities, it was not methodologically appropriate to conduct a classic pre- and 
post-design survey to assess understanding prior to, and learning after, the model-
development process. As such, I did not measure use, benefit and sustainability in a 
quantitative way, with descriptive statistical analysis or results derived from a standardised 
instrument.  
 
Research provided a rich, profound, and considerable amount of data to explore the research 
objectives through the case example. However, the research is also limited to insights from 
the literature, lived experience, observation, field notes, and interpretation of research 
conversations with a small number of stakeholders over a fixed period of time. Evidence to 
suggest influence of the Zambia SD model is difficult to gain, owing to the disparate set of 
presentations and unplanned data collection after the initial dissemination in Lusaka.  
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4.10 Conclusion 
 
In the later stages of writing this thesis, rewrites and edits of the document were also acts of 
analysis as well. In the critical-hermeneutics research tradition, the arraying of and comment 
on the data are only one of many major steps in an iterative, language-based, interpretive 
process. Once all comments are assembled, a plot is presented, which points to implications 
for action based on evidence, interpretation, and the understanding of the researcher. A 
reinterpreted whole will also emerge for future readers of this work from the context that they 
exist in, and so on and so forth. 
 
The flexible set of data-collection approaches provided a wealth of data to analyse and 
interpret. While I was conducting the research conversations, consulting with the 
stakeholders, and gathering field- and research-journal notes, I was concurrently reviewing 
the emerging body of literature on SBE. 
 
The next chapter begins the three-part presentation of the SD-model case study in Zambia. 
Chapter 5 presents data and interpretations during the exploration phase of the SD-modelling 
project. Evaluation challenges, potential, and initial understandings of systems concepts and 
utility are presented and discussed.
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Chapter 5  
 
Case study Part I 
Pre-model context: The potential of systems-based 
evaluation in Zambia 
 
5.1 Introduction 
 
This chapter constitutes the first of three chapters on the case study of the application of SD, 
describing the period prior to model development and dissemination. It describes key features 
of the case, background information on Zambia and the ART scale-up strategy, and analysis 
of data during this phase. Themes highlight the limitations of existing planning and 
evaluation and point to potential utility for a systems-based evaluation. Specifically, data 
suggest that traditional planning and evaluation limits a holistic view of patients and the 
system they move within. Stakeholders expressed openness in this phase to experimenting 
with a different evaluation approach for HIV/AIDS programs. Desire for an expanded view 
on the ‘bigger picture’ of the care system to move beyond counting targets to an 
understanding of high-quality patient care was expressed. Specific examples and strategies 
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were discussed in research conversations in relation to the ART care-and-support system as 
dynamic, interrelated, bounded and defined from multiple perspectives. Findings from this 
phase show opportunities for exploring perceived boundaries of the ART service system and 
the strategic evaluation of service scale-up together with some caution regarding unfamiliar 
evaluation methods. Findings also underline the potential utilities of taking an SBE approach. 
 
Data illustrate that stakeholders would be able to, and indeed did, make explicit pre-
understandings about problems and their interrelationships in the system (their ‘is’). 
Individual conversations would need to be expanded to enable shared comprehension about 
issues about their perspectives and context (everyone’s individual ‘is’). This could be 
represented and potentially transformed through pressure-testing stakeholders’ claims on 
validity about opinions, data, and proposed actions (getting to a shared ‘is’). Evidence 
suggests the possibility catalyse expanded reinterpretation of relationships, interrelationships, 
and boundaries (getting to a shared ‘ought’) with the possibility of moving stakeholders to 
consensual coordinated action (what/when/how). Apprehension coupled with intellectual 
curiosity and a pioneering spirit to do what is good for patients suggested that the 
introduction of a new model or method should be done carefully with respect to how 
individuals learn and engage. 
 
The key activities for the entire project, including research milestones, are outlined 
chronologically below by year and month. 
 
2006 
January:   ART Scale-up assessment (Chapter 1); visit to Gwembe  
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June:    Submission of concept for SBE for US government funding 
 
2007 
April:    Pre-model, in-depth interviews conducted  
November:   Consultations with National ART Coordinator 
November:   Internal updates to CDC staff 
December:   Training and prototype model development in US with  
  professional modelling consultant 
 
2008 
January:   Sample-data loaded into SD model 
February:   Presentation of model at National AIDS Council’s (NAC)  
  National M&E Conference, Lusaka, Zambia 
9 April:   Stakeholder meeting on draft prototype model: collected group 
    reaction to data 
27 May:   Final SD-model research protocol submitted to CDC 
11 June:   Institutional Review Board’s (IRB) review of SD-model  
   protocol completed  
24 June:   IRB’s comments submitted in response to SD model proposal 
20 August:   Final SD-model protocol submitted and approved by IRB 
20 August–15 September: Model finalised, tested, and results produced 
15 September:   Final conference call with investigation team on model results 
16 September:   First dissemination meeting, with stakeholders and co- 
    investigators 
18 September: Second dissemination meeting, with (bilateral) HIV/AIDS 
Donors Group in Lusaka. Follow-up plan for May 2009 agreed 
upon. 
26 September:   Post-model interviews completed 
29 September:   John Grove relocated to CDC Tanzania 
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2009 
March:   Grove and National ART Coordinator meet at an HIV  
  conference in Bangkok, Thailand; follow-up plan for policy 
  forum in May 2009 in Zambia is confirmed 
May:   Planned workshop with Zambia’s MOH and NAC leadership in 
  policy forum, which is postponed till June 2009 
June:   MOH’s financial scandal goes public; it is closed indefinitely 
  by government order. Key staff moved or released from work. 
  Grove unable to reschedule policy forum 
 
2010 
November:   Model presented via poster at World Health Organization’s  
  (WHO) First Global Symposium on Health Systems Research 
  conference in Montreux, Switzerland  
 
To set the scene, HIV/AIDS data for Zambia and an overview of the ART scale-up strategy 
are presented below. Guiding questions for research conversations are shared which examine 
gaps in current monitoring and evaluation practice, refine evaluation questions for the 
evaluation project, and help in gaining understanding as to participants’ initial views on and 
pre-understandings of systems concepts and evaluation. Interpretations and implications with 
representative quotes from the research and my personal journal are shared in detail. The 
findings of this phase are then summarised in Table 7. 
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5.2 Zambia: A context of poverty, HIV/AIDS, inadequate health care,  
 and the ART scale-up program 
 
This case featured the evaluation of an ongoing strategy, the use of an innovation for 
evaluation in a setting with expanding financial resources yet constrained human resources - 
all set against a high stakes effort to changes lives and the course of an epidemic. The 
strategic evaluation focused on, and was implemented for, Zambia. It explored the scale-up 
strategy of essential and expanding HIV/AIDS services amidst a raging HIV/AIDS pandemic 
and healthcare human-resources crisis. Zambia faces tremendous social, public health and 
evaluation-related challenges. According to the Zambian Central Statistical Office’s (CSO) 
2004 Living Conditions and Monitoring Survey report (LCMS), 68% of the total population 
of 10.9 million people live below the local poverty line of US$0.93 per day, with 53% 
deemed extremely poor and therefore unable to meet the cost of basic food and non-food 
items. In rural areas, the survey estimates the incidence of poverty at 78%. The least 
urbanised provinces, Western and Luapula, recorded the highest incidences of poverty, 83% 
and 79%, respectively. Overall, the LCMS highlights that the incidence, intensity, and 
severity of poverty is significantly worse in the rural areas. The economy has suffered cycles 
of boom-and-bust linked directly to fluctuating copper prices, disasters such as flooding and 
drought, and an ongoing privatisation strategy, which opens mines and other sectors to short-
term, outside investors. As a result, unemployment is extremely high and difficult to 
accurately measure. 
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A combination of malaria, HIV/AIDS, and other communicable (but preventable) diseases 
(such as cholera) have taken a toll on life expectancy in Zambia. From 1990 to 2004, life 
expectancy fell from 54.4 to 37.5 years, the fourth lowest in the world (World Bank 2007). 
Approximately 15.1% of the adult population (ages 15–49) was HIV positive in 2008, down 
slightly from 16% in 2002 (UNAIDS 2008). There is an estimated 19% prevalence of HIV 
among pregnant women (MOH 2005). With a population of 11.2 million people, it is 
estimated that one in every six Zambians is living with HIV/AIDS. An estimated 1.1 to 1.2 
million adults are HIV-infected, with 130,000 HIV-infected children, in addition to 
approximately 710,000 AIDS orphans (UNICEF 2007). 
 
Only recently has Zambia begun to build routine monitoring and evaluation (M&E) of project 
results and financial expenditure in HIV/AIDS program operations. There is an 
overwhelming need for skilled personnel in M&E and information systems. Based on my 
experience in Zambia, I observed three reasons for this need. First, there is increased direct 
support to government budgets through official international development assistance, which 
requires strict reporting within government and supplemental reporting to external donors. 
Second, the ‘Three Ones’ principle, sanctioned by the United Nations General Assembly 
(UNGASS) and to which Zambia is a signatory, espouses that all countries have one M&E 
system for HIV/AIDS activities in addition to one strategic-action framework and one 
coordinating body, such as a national council or ministry (UNAIDS 2007). Third, some 
donors continue to fund projects through NGOs separate from the direct budget support 
resulting in duplicative requirements against an already stretched human-resource base. 
Therefore the demand for expertise in planning, monitoring, data collection, data analysis, 
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and program evaluation was at an all-time peak during the ART scale-up strategy 
implementation. 
 
Zambia faces a crisis of increased demand for HIV/AIDS services (ART in particular), and 
related services. During the period of this work, Zambia’s response to this crisis has been 
based on a desire to face this emergency with rapid scale-up of ART and related programs. 
Consistent ‘brain drain’ depleted the supply of qualified healthcare workers available for 
clinical staffing. Zambian doctors and, in particular, nurses have left Zambia to find work 
especially in Europe, the United States, Botswana, South Africa (in addition to other parts of 
the world) (Swinburne 2006). Now, and as indicated in the Ministry of Health’s (MOH) latest 
strategy (MOH 2006), the response includes a desire to shift from emergency-style scale-up 
to a more sustainable mode of assuring long-term treatment, care and prevention for people 
living with HIV/AIDS (PLHIV). The Zambian healthcare sector has always had an emphasis 
on routine data collection but with limited statistics on HIV/AIDS. During this period, the 
health management information system was being overhauled to include HIV/AIDS 
indicators. A new patient-level, electronic health-record system is also currently being 
deployed throughout health facilities in the country where electricity is available. This system 
allows for very robust data and analysis, but in the short-term it will only reach peri-urban 
and urban electrified sites. 
 
M&E of HIV/AIDS activities were driven by targets demanded by donors, the United 
Nations system, and a national ART scale-up strategy that emphasised the achievement of 
these targets. A reliance on traditional, linear models of planning, target-setting, and 
aggregation of output data was common. In the rush to implement monitoring systems, little 
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time was possible for critical reflection on key evaluation and implementation questions. This 
context proved ripe for exploring current, improved planning and evaluation methods, and we 
thought this would be a key opportunity to utilise a ‘systems’ approach.  
 
5.3 ART scale-up strategy 
 
As a response to the health crisis in its country, the Zambian government outlined an 
aggressive strategy to expand clinical services for ART across the country between 2005 and 
2008. Broad programmatic objectives included: 
 
Provide HIV care to at least 1 million PLWHIV [people living with HIV] with their 
families (80% of people in need of such services) by the end of 2008 
 
Provide Opportunistic Infection (OI) prevention and treatment services to at least 
240,000 PLWHIV (80% of people in need of such services) by the end of 2008 
 
Provide ART to at least 130,000 PLWHIV in need [of] ART (37% of people in need 
of ART) by the end [of] 2008 
 
Provide improved prevention of HIV transmission in health care setting[s], 
confidential counseling and testing[, and] access to post exposure prophylaxis.  
(MOH/GRZ 2006: 12) 
 
The target number for people on ART rested on the huge assumption that the current 
healthcare system, including the number and placement of workers, would be available and 
able to support such an expansion. Nine intervention strategies outlined specific areas where 
the system would require greater support and expansion, however not quantified to a specific 
degree. 
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 Create an enabling legal/policy environment for rapid ART scale-up nationwide 
 Increase access to HIV care and ART services for eligible persons nationwide 
 Develop and implement strategies to strengthen human resource development and 
management in order to increase the number and capacity of health workers required 
to effectively deliver HIV care and ART services 
 Strengthen the health infrastructure, laboratory pharmacy and imaging capacity for 
accelerating HIV care and ART services 
 Strengthen the community partnerships and participation in HIV care and ART 
services 
 Strengthen the systems for procurement storage, distribution and logistics for HIV 
care and ART services 
 Strengthen monitoring and evaluation systems including surveillance and operations 
research for HIV care and ART services 
 Strengthen program management and coordination for Health Sector HIV/AIDS 
prevention, care, treatment and support activities at all levels 
 Develop and strengthen national quality evaluation and accreditation systems for HIV 
care and ART services     (MOH/GRZ 2006: 20–21) 
 
To ‘increase access to HIV care and ART services for eligible persons nationwide’ 
corresponds to a massive expansion in Lusaka, the most populated urban centre with the 
highest number of people living with HIV. In effect, Lusaka was the epicentre for testing the 
strategy. Expanding access to treatment, strengthening care and support, and improving M&E 
all converge and influence the effectiveness of the strategy.  
 
5.4 Preparation phase and research process  
 
This chapter focuses on research and preparation activities in April 2007, specifically the in-
depth interviews in the pre-model period which served the dual purpose of research for the 
case and framing the ART system for the SBE. This is the period prior to the formal model 
development phase (presented in Chapter 6). 
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The early protocol development for the SD model project began in earnest in August 2007 
and ran officially to August 2008, when it was approved for implementation. However, in the 
meantime, the work to structure the model, engaging and gathering feedback from 
stakeholders, and identifying and organising the required data was, simultaneously with the 
research, actively moving forward.  
 
My thought process for this project began at that moment, described in Chapter 1, in the 
Gwembe clinic where the evaluation challenges presented to me were so vivid. Even on the 
drive home, I was sketching ideas in my notebook, drawing arrows, lines, and boxes on the 
complexities of ART service delivery and support. I then began writing concept notes to 
share with colleagues, and, later, I presented ideas and questions on the complicatedness and 
complexity of the ART care-and-support system to colleagues who would eventually be 
recruited into the process. The concept went through various developmental stages, which 
influenced the scope and purpose of the evaluation and the approach used in practice for the 
eventual project.  
 
This period of time included a flurry of meetings, focused discussions, concept-note drafts, 
research conversations, journal entries and training sessions, all based on contact with 
government officials, stakeholders, and the SD modeller. Two primary data-collection 
approaches were employed here: my personal journal, including field notes, and a round of 
guided, in-depth research conversations. 
 
Guiding questions for research conversations, as presented earlier in Chapter 4 and Table 7, 
again below, were developed to evoke a rich conversation (and transcribed text) exploring 
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potential utility. The aim was to capture and generate understandings as they evolved among 
participants, ‘co-constructed’ in reference to our shared world. These conversations were 
guided by analysis of the categories of utility (use, benefit, social action).  
 
Table 7. Guiding Questions for Research Conversations—Part I: Pre-Model Context 
 
1 
 
From your perspective, in what ways are we (actors in the ART scale-up system) doing 
well and what aspects need to be improved in terms of how we are currently 
monitoring and evaluating the ART program(s) in Zambia? 
 
 
2 
 
What do you consider to be the essential elements of a comprehensive care-and-
support system for HIV/AIDS patients? 
  
 
3 
 
If you had to prioritise a set of evaluation questions, no more than two or three, in 
relation to evaluating ART programs in Zambia, what would those questions be? 
 
 
4 
 
Are you familiar with systems theory, systems thinking, or systems modelling or 
related terms? Please describe. 
 
 
5 
 
Based on your knowledge of Zambia, do you have any observations, concerns, or 
considerations for us as we plan to conduct an evaluation project using less-traditional 
approaches, such as SBE?  
 
During the course of the conversation, the evolving concept for the strategic evaluation 
project was described to the participants to provide a context for discussion around questions 
4 and 5 above. Analysis guided by critical hermeneutics includes the interpretation of all 
experience as texts from which to analyse and identify themes. Interpreting understandings as 
they emerge from the text is a critical component of this analytical process. During the 
analysis process, the emergence of understandings among the participants and the researcher, 
as well as experiences of dissonance, misunderstanding or incomprehension, is analysed. 
Analysis is guided by the extent to which new meaning emerges and how action is suggested. 
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Ricoeur’s (1984) (mentioned earlier in section 4.4) threefold mimesis helps to interpret how 
participants moved (or did not move) from their prior understandings to a refigured view of 
an improved future for evaluation by pondering the needs and dimensions of better 
information about ART and supportive services. Habermas’s (1976) theory of communicative 
action guides interpretation of the tension inherent in exploring personal boundaries and my 
own ability to put forth valid claims in relation to describing the project with confidence and 
comprehension as well as to consider broader and changed boundaries among participants 
and their intentions to coordinate action (or not). Additional evidence included field notes, 
often in the form of a personal journal, as well as reports, memos, and emails. 
 
As described in section 4.8, portions of text which illustrate the interpretations are shared to 
underline themes but also to enable onward interpretation by future readers. In the sections 
below, data are presented that represents the themes interpreted by the researcher from this 
first phase of the SBE process and discussed in terms of the aspects of utiltity – from 
triggering privately held views to shared comprehension, validation, reinterpretation and 
coordinated action.  
5.5 Defining challenges, boundaries, readiness and choice  
 
This phase revealed information on potential evaluation challenges, as well as participants’ 
conceptual boundaries of systems, their readiness and their basic understandings of systems 
concepts.  
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As outlined in Chapter 4, I engaged in research conversations with ten individuals in the 
preparatory phase of the project from one of three groups of stakeholders as defined against a 
broader backdrop of actors (or stakeholders) in the ART scale-up strategy in Zambia: the 
government (Zambia); cooperating partner (bilateral foreign assistance and multilateral 
technical coordination); or technical partner (non-governmental or global technical 
organisation providing technical support to the ART scale-up program in Zambia). These 
individuals were selected based on their proximity to the ART work through my professional 
network. It was originally envisioned that all of these individuals would also be engaged in 
all of the ongoing activities of the project as part of the core investigation group (or technical 
committee) to provide data for the ‘baseline’ of the pre-model phase of the research. In the 
end, three of these participants were engaged in all activities, while the others were not 
participants in the post-dissemination phase, which is presented in greater detail in Chapter 7. 
I had originally thought of these two groups as being, broadly, the ‘horizontal’ and ‘vertical’ 
groups. The horizontal group would have comprised those who were peripheral to the daily 
activities and permutations of the project, while the vertical group contained those who were 
being more regularly engaged in the conceptualisation, the data collection, and the 
development of scenario questions for the SD model. Analysis did not yield notable 
differences between these groups so this distinction was dropped.  
 
More specifically, data from this phase reveal three common themes: 1) agreed critique of 
current M&E practice for ART and a curiosity about the potential for improving that practice 
through systems-oriented approaches, 2) the essential role of boundary-setting for the system 
of interest, in terms of personalised (private) boundaries as well as the ability to reinterpret 
boundaries together with others (renewed), and 3) the openness to the application of systems 
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concepts and tools to evaluation but with caution on new methods. There is functional 
overlap between these themes, since boundary-setting impacts the critique and values placed 
on the current M&E practice and how practitioners would like to see improvement, i.e. this 
representation of a system and then moving to transform it.  
 
5.5.1 Theme one: Critique of current monitoring and evaluation approaches 
 
As described in Chapter 2, systems-based approaches feature an element of problem 
definition, which is critical for both the accurate representation of systems and for 
transformative change. If comprehension about a problem is articulated and shared, the 
drivers can be validated, re-interpreted and action formulated. SBE enables this spectrum of 
utility aspects. Clear shortfalls of the previous/current M&E systems for ART in Zambia are 
noted by research participants: things like a lack of holistic information for care, support and 
quality. There is agreement that these systems were initially engineered to satisfy the 
pressures of reporting on global targets. As targets were reached, funding increased. 
Similarly, I also brought my own values, beliefs, and first-hand experience on related 
evaluation challenges to this phase of preparation. My curiosity was driven by a genuine 
desire to bring recognition to the multiplicity of factors involved in sustaining ART services, 
as well as a frustration that the target-based approach is inadequate, which is also supported 
in the data. Arguments of other authors in earlier sections of the thesis also substantiate the 
need for contextually based and dynamic evaluation for HIV/AIDS (Patton 2004; Bennett 
2006). The formulation of this SBE gained sponsorship through this shared critique of the 
existing approach to M&E for HIV/AIDS.  
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The approved research protocol for our SD project for the CDC included a very clear 
assertion on this opportunity for experimentation:  
 
As evidenced by the two major global initiatives to combat HIV/AIDS, the Global 
Fund for HIV/AIDS, TB, and Malaria and PEPFAR, emphasis has been placed on 
immediate scale-up of key services in a mode which addresses the issues as a severe 
emergency. This process has caused these and partner institutions to focus on setting 
quantifiable targets based on outputs of programs. The United Nations Universal 
Access Initiative and PEPFAR encourage countries to set quantifiable targets at local 
levels which can be brought forth to inform national plans. While these types of 
results are indeed important for benchmarking progress for global initiatives, more 
holistic evaluation of the myriad of HIV/AIDS interventions must also be 
strengthened at national and local levels. (2008: 2) 
 
Ricouer’s (1984) threefold-mimesis concept helps to interpret the common understandings on 
participants’ shared, prefigured experience of challenges to then configure the present 
towards a refigured, more holistic vision the system. Here, participants are grappling with the 
present M&E system and evaluation approach and are dissatisfied with the current level and 
depth of information. Challenges for evaluation are related to the challenges of the program, 
owing to the dynamic nature of implementation on the ground. Stakeholders expressed a need 
for an expanded view and transformational change. 
 
An M&E advisor from a technical partner to CDC notes the varieties of data collection 
required for a meaningful analysis of different aspects of the care system.  
 
Getting numbers, for example, as one of the strategies that we have pointed out, 
getting 10,000 people in ART, that sort of thing. That is good in itself but not enough. 
What we need to know now is what are we doing—what is it that we have changed in 
these people’s lives? Now that is something where we are limping a bit right now … 
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We haven’t done very well. Getting to know exactly what we have done for these 
particular people.  
 
For example, from the human–capacity-development side, efforts have been taken, for 
example, through the quality assurance/quality improvement (QA/QI) process to 
monitor viral suppression. That is one of the things that can show that individuals, for 
example, patients have the virus suppressed and clinically they have responded to the 
medication.  
 
Again from our side there have been other activities like life-table analysis, where you 
look at when people exit the program and who is most likely at risk so you can look 
and intervene with people with similar characteristics. There’s also another initiative, 
trying to do so-called quality-of-life analysis, where they look at people, for example, 
at a working, ambulatory stage at entrance and then six months down the line, twelve 
months down the line, eighteen months down the line.  
 
So those are some of the things that are beginning to come up but they are not part of 
what we started with. Those results we have not seen yet.  
 
The participant continues on to illustrate the many practical and dynamic issues related to the 
success of ART programs in different locales and contexts that impact evaluation. 
 
For example, within the particular population you’ll find the outliers, but still those 
outliers may have specific issues, without mentioning names. For example, maybe 
they didn’t have transport to truck their people. That’s one of them, and there are also 
issues to do with volunteers because community mobilisation relies heavily on 
volunteers. Sometimes these volunteers need some incentives and sometimes those 
[incentives] are not there.  
 
There’s also another reason that I would highlight, that urban settings, particularly 
peri-urban shanty compounds, the mobility of those people is so high. Those people 
move around a lot, and even if you knew exactly where to find them, you wouldn’t 
always. For example, somebody was working, and then they fall sick, and they need 
to access services somewhere, or they’re not working, and they still have to pay off 
their rent to their landlord, and so that has contributed to loss to follow-up in the 
urban settings. 
 
When asked to share a priority evaluation question from his work, it was not focused on the 
number of people receiving treatment or the success of targets; rather, it was focused on 
improving quality of life:  
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How many people have been, for example, transformed and have been bedridden, at 
time of enrollment have been transformed and working and are able to support 
themselves. Of those that are working, we know that maybe after four or five years 
[those] that start having opportunistic infections, their stats start going down, how 
many of them have been treated? So that is one of the things that I really want to see 
because HIV/AIDS is no longer [solely] a health problem but it’s become an 
economic problem. Evaluating this we would be able to answer the questions to say: 
this is why I’m not working and able to support myself. 
 
This adds greater complexity to design and evaluation, and it impacts care. It calls upon the 
need to explore the values of the care system as put forth by those who work within it. 
Another technical-partner participant focused on the limitations of data collected within the 
clinical realm; specifically, he expressed a desire to go beyond simple counts of patients 
reached. He notes that the focus on M&E for HIV/AIDS was catalytic in improving routine 
data collection, but it still limits ability to manage care more comprehensively, stating,  
 
Interviewee  I think one of my concerns is if the data we’re collecting is a true reflection of 
what’s going on, and have we asked the right questions in the context we’re 
working in, and to get the answers that we really want … Some basic things, 
like vital signs, especially weights, and temperatures, and things like that. A 
lot of times laboratory values were ordered [where] the results weren’t 
reflected or recorded in a way that people could easily track them, and so 
putting together a complete picture of patient care—there were a lot of missing 
elements in that process, and in the development, of an ongoing problem list 
that could be followed from visit to visit was—they were still not requiring a 
consistent part of the record. 
 
Grove:  And an ongoing problem was for a specific patient? 
 
Interviewee: Right, and then part of that is that care primarily in Africa has been acute care, 
and so the idea of chronic care, and following a problem over time, and 
understanding the interrelationship between different problems to the entire 
picture medically of that person is, again, rather a new concept, and so the idea 
of problem lists, and medication lists, and seeing how those things interact 
with each other is a relatively new concept that the data collection and M&E 
has forced them to try and fit their care into, but it’s again a process and 
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evolution where they’re learning how to understand and appreciate that whole 
approach. 
 
A key official from the Zambian government shared his observation on the M&E system: 
after asserting that the routine system was working well he suggests a more expanded view 
could enable consideration of the present to a refigured future.  
 
Interviewee: I think it is one thing to think in terms of providing the service and also [it is] 
an appropriate policy to, for example, scale-up the services. As has been the 
case in this country, not only related to ART, whenever something appears to 
be working well, they want to duplicate it everywhere, and the end result has 
often been that, you know, a deterioration in quality of providing that service, 
so much that, you know, ultimately what you tried to gain or attain, so to 
speak, becomes a compromise.  
 
The M&E aspect would come in if it is appropriately designed and then it 
would be good, but the most often thing is that—without thinking of M&E—
and though at the moment we are with few indicators, but I think they are 
inadequate to cover the aspects as the one we are trying to look up and try 
now. For example, if we upscale the [human? personnel?] intake for ART, 
what would be the indication of quality of service we’re doing now with the 
necessary resources, and are all the people going to respond positively? There 
are all those issues for which there is no M&E framework developed to 
capture that. 
 
With a representative from government, we explored a shared understanding on satisfaction 
with the developments in routine M&E to be able to report to and convince the policymakers 
to keep funding sustained, but with concern about how to convince ourselves on whether we 
are providing quality programs. 
 
Grove: You mentioned that there’s—because, now that we have at least some basic 
data in terms of numbers of people in ART, numbers of sites, that kind of 
thing, you said that now we’re better able to maybe convince policymakers 
that we’re actually doing this, we’re able to do this, it keeps resources moving. 
Are there any other things we need to be convincing the policymakers of, or 
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are there any things that we need to be convincing ourselves of, in terms of 
how—I guess, in terms of how the scale-up is going? 
 
Interviewee: Convincing ourselves. You see, data has many interpretations when you 
collect information. It is either we are doing very well, or it gives you an 
indication that things are not moving at all, so you have to plan at some level, 
and reassess yourself, and then possibly change your strategies. You may 
think ‘Maybe I capture a lot of data that’s indicated we are performing very 
well’, but when you look at maybe some other indicators, we look at what the 
other indicators are saying, you are not—you are followed by that.  
 
Maybe it may just be interest in [the] quantitative. When it comes to quality, 
you find you are compromising. So at some stage, when you have this 
information, reassess yourself and see whether all the parameters that are 
required, one, for the service provision are really meeting what we expected it 
to do, but if you find they are not somewhere there, you reassess and then 
reprogram, okay, and see whether you can set new targets. 
 
Habermas’s (1976) theory of communicative action would suggest that the capacity to 
undertake coordinated action to transform the system depends on the ability to make solid 
claims to validity about the system, based on evidence that can be asserted and validated 
among stakeholders. In the existing approach to M&E, this ability was compromised, owing 
to the pressure and focus on counting patients on treatment as opposed to prioritising data use 
for quality improvement.  
 
One research conversation included a team of two (a medical doctor and a nurse practitioner) 
who travelled throughout Zambia to very remote rural clinics and provide support on high-
quality assurance and implementation. They expressed concern with the whole model of HIV 
care then being rolled out in Zambia, and they suggested ways M&E should be adapted to 
incorporate more relevant points of information based on the system of care. They also 
pointed to the differences in program successes with respect to context and the myriad factors 
influencing that level of success. We see here all of us trying to determine those system 
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components that are valued, including formal care and support mechanisms, but, at the same 
time, wanting to move beyond these typical areas to the role of family. The participants 
emphasise their beliefs, which impacts boundaries of systems for planning and evaluation. 
 
Nurse: Let me throw something out and see if it is a place to go from. I think it’s [the 
new M&E system] creating a system that supports communities to continue 
living well with chronic illness. 
 
Doctor: That’s a good way to articulate it. 
 
Grove:  What are the components of that community? 
 
Nurse:  The community or the system? 
 
Grove:  I guess of the system, yeah. 
 
Nurse: Components would be belief, like religious, so what’s being talked about HIV, 
from leaders, religious leaders, and teachers, etc. It would obviously include 
provision of care. 
 
Doctor: From the healthcare providers. 
 
Nurse: Health care. It would need to include a significant community support 
network, which we all talk about, [but] which I rarely see really working. 
 
Grove:  You say you rarely see it working or you do see it working? 
 
Nurse:  Sometimes I see it working in some places very well. 
 
Doctor: Sometimes it works. 
 
Nurse:  It [the system] probably is a lot more things, but … 
 
Doctor: So I would say that the system would include the family units that make up the 
community itself, and then the individual members of the family. Because I 
think there’s a dynamic that occurs around belief. You get individuals who 
believe certain things because the community believes certain things, but the 
community also believes things because of what certain individuals believe, 
and those beliefs impact behaviour which in turn impact[s] health care. 
 
So certainly the religious authorities within the community, the traditional 
authorities within the community, all play valuable roles within this system: 
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When you talk about creating a system that will promote healthy living with 
HIV/AIDS—in the face of chronic illness. 
 
These observations not only underline the frustration with current systems but also the 
unfolding nature of what might be the essential ‘system’ components which may be ‘locked 
up’ in people’s heads and can be revealed through ‘triggering’ in SBE. These descriptions 
need to be facilitated into a discussion about improving the system in a mode that is oriented 
towards reaching shared comprehension and understanding (Habermas 1976). 
 
A participant from a technical partner organisation expressed the opinion that the M&E 
system to date has faced serious challenges and does not yet include indicators for routine 
monitoring for loss to follow-up or retention of patients, in addition to other critical factors. 
He notes that one has to do multiple intensive special studies to evaluate critical questions:  
 
Interviewee: The outcomes for the very small sites—at least you can have a fair idea about 
what’s going on in terms of people that we actually put in the programs. But 
generally if you’re broadly speaking, it’s more difficult, and you have to do 
special studies. We actually just finished one special study. We have two more 
lined up, to be able to look at what is happening in some of these sites, so it’s 
really difficult to— but with the small sites, and then with the [dispensing 
tool], you are able to get a fair idea about what is happening, but to really get a 
true picture you need to— unless when we get this new system it will be much 
easier, and you [will] need fewer special studies to find out what’s going on 
there. 
 
Routine program monitoring has satisfied the need for counting and, to some extent, tracking 
patients enrolling in (and initiating) ART programs, but more in-depth evaluation of 
questions related to quality of care and health outcomes require expanded representations of 
the system. The static nature of the current M&E approach is inadequate for fully considering 
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a transformed and refigured future (Ricoeur 1984). Another technical partner, who is engaged 
in support of direct service-delivery in Zambia, states,  
 
Interviewee: We know who our source population is. We can count patients, we can follow 
them prospectively, and we know their gross outcomes, typically, to conclude 
whether they arrive dead or lost … From our point of view, that’s very 
important because it can give you a sense of the—the velocity of scale of what 
the demands are on the sites, you know, how many visits, you know. That’s 
the best thing that we do.  
 
The worst thing we do, I think, is we can only measure patient satisfaction 
with their treatment indirectly with things like their adherence and their 
attendance. I think. Whether we’re tending to other important needs of the 
patient it’s hard to know, right? I suspect we’re not, but we don’t measure that. 
So is the patient getting the right psycho/social support, you know? Is this 
patient hungry and doesn’t have access to, you know, proper nutrition? Is there 
a difficult family situation? All these things that come up when you deal with 
disease in the home. Especially a family disease like this.  
 
These [are the] things we don’t measure very well. So we’re good at getting 
the clinical stuff, and we’re good at counting things and following patients, but 
we’re bad at the more psycho/social stuff … ‘Psycho/social’ is a term of ART, 
which, I don’t really know what it means exactly. When I say it I’m talking 
about taking care of the patient’s non-medical needs, so: counselling and 
making sure that the systems and structures are in place in the family, in order 
to take care of the family unit. In the point of view of things we measure, we’d 
like to know how well those other services are doing, because they affect the 
clinical outcomes that we’re trying to deliver. 
 
Another government official commented that in addition to improving the flow of basic 
monitoring information to the central level, he would hope to be able to evaluate the use of 
the ‘public health approach’ to ART provision. This approach provides ART to anyone based 
on symptomatic clinical stage assessment by a clinician as opposed to requiring a biological 
test of fluids. The majority of locations in Zambia at the time of the scale-up strategy did not 
have ready access to necessary laboratory equipment, so the ethical alternative was to use 
clinical staging to initiate treatment with antiretroviral drugs (ARVs). The implication is for 
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better information and evaluation, which includes understanding more components of the 
healthcare system.  
 
Grove: When you say, ‘The public health approach that we’re using’, what does that 
mean to you? 
 
Interviewee: It means, first of all, we rely more on clinical evaluation or patient evaluation 
without so much lab data, so CD4 testing, viral testing, not of treatment 
[unintelligible] actually. We need to be providing more in the terms of a 
physical review of a patient. That helps you to move to the next stage with a 
patient, for prescription, that’s the best thing we can do. The actual model that 
every time a patient comes to see you, you have to know that you should be 
doing CD4 testing, you should do viral load testing every three or four months 
to determine whether a patient is actually responding to you [to treatment 
medication] rather than having one CD4 every six months—you shouldn’t 
have to do that.  
 
Overall, technical partners and those active in clinical sites on service-delivery of ART were 
very concerned with improving M&E to increase the quality of care as well as the extension 
of care and support beyond clinical sites for developing a sustainable response to combat 
HIV/AIDS in the community. Government officials were satisfied with the availability of 
information, although they noted problems with flow and use and were more concerned with 
improving M&E in relation to tracking resources (and, to some extent, the quality of worker 
attitude and performance). While participants were often able to discuss the interrelationships 
of various programs, at the same time the mandate for routine reporting on targets often 
pulled the discussion back to the traditional reporting of outputs.  
 
An SBE method, by its very design, can drive towards reinterpretation and shared 
comprehension in order to represent dynamic factors from which to generate new boundaries 
and actions for program improvement. The concerns and limitations of M&E for ART in 
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Zambia pointed to tremendous opportunity for experimentation with an SBE application, both 
in terms of its transformative and representative uses as well as for the opportunity to recast 
individually held values and boundaries.  
 
5.5.2 Theme two: Boundary-setting, private and renewed 
 
As discussed in Chapter 2, and as proposed as a core aspect of utility, SBE can drive 
reinterpretation of boundaries. In the preparatory phase for the SD project, two dimensions of 
system boundaries surfaced: 1) private internally held individual boundaries, and 2) the 
ability, through facilitation, to elaborate renewed individual and shared boundaries. Midgley, 
on the critique of boundaries for the consideration of systems, discusses the differences 
between Churchman (1970) and Ulrich’s (1983) views on boundaries.  
 
Churchman’s (1970) basic insight is that boundary judgements and value judgements are 
intimately linked. Values direct the drawing of the boundaries that determine who and what is 
going to be included in an intervention, so the most ethical systems practice is one that 
involves pushing out the boundaries as far as possible so that a wide set of stakeholder values 
and concerns can be appointed for (but without compromising comprehension through over-
inclusion). However, Ulrich (1983) argues that in practice it is often difficult to push out the 
boundaries in this way: time, resources, and other constraints can intrude. Ulrich therefore 
stresses that boundary critique should involve the justification of choices among boundaries, 
and should be a rational process (the widest boundary not necessarily being the most rational, 
given practical considerations). For Ulrich (following Habermas), all rational arguments are 
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expressed in language, and language is primarily a tool for dialogue, so a boundary 
judgement is only truly rational if it has been agreed upon in dialogue with all those involved 
in and affected by an intervention (2006: 467). Values influence the components of a 
program and also influence the scope, focus and inertia for evaluation. Values are driven by 
stakeholders’ parameters of their understood system which are expressed in language 
(Gadamer 1998).  
 
In the preparatory phase for the SD project in Zambia, the boundaries of the inquiry had not 
yet been set, although the scope, purpose, content and eventual method choice were all 
evolving. We could not use a consultation model, whereby long meetings and discussions 
were held to discuss boundaries. Dialogue and the use of language for tapping values and 
building understanding was compromised. Rather, we used a ‘shuttle diplomacy’ approach, 
where I met with various stakeholders iteratively and reported back to a group of stakeholders 
for one formative meeting to discuss the general model structure (representation) and inputs, 
and then a final summative meeting to share results and make clarifications. As such, values 
were collected and incorporated as best as possible through my open-ended research 
approach but this did not represent a collective set of agreed values as put forward by a group 
of stakeholders. 
 
Data from the conversations point to two types of boundaries that stakeholders explored, 
which can be labelled ‘private’ and ‘renewed’. Private boundaries are those that include our 
own pre-understandings, concerns, values, and prejudgements which we bring to defining a 
system. According to Habermas (1976), we bring our biases and beliefs in our speech acts 
and claims to truth and validity which form boundaries. Heidegger (1962) refers to our 
 173 
‘forestructure’: our prejudices and understandings based on past experiences which form our 
private boundaries and influence how we engage in setting shared or renewed bounadries. 
‘Renewed’, defined here in relation to boundary exploration, is those values and beliefs that 
can be explored and expanded openly with stakeholders through language so as to determine 
shared understandings and imagine a refigured future. It is in this space that a move to 
consensual action is enabled  
 
5.5.2.1 Comprehension of boundaries: Private  
 
As discussed in the previous sections, ART programs in Zambia have been under tremendous 
pressure to show results in the form of achieving quantitative targets linked to external 
financial resources. This has been a distraction for the extant M&E system and has limited 
the focus of measurement and assessment on critical quality, satisfaction and implementation 
factors.  
 
I was engaged in my own boundary exploration (private and renewed) on the M&E approach, 
the system of context, and responding to various factors, such as the presumed needs of my 
audience and the role of my agency’s culture (including the institutional review board’s 
{IRB} review) in my decision-making. Here, I share data with typical descriptions and 
illustrations of how I proposed the idea of evaluating the role of supportive services for ART 
using SBE and how my own internal understandings, comprehension and ability to explain it 
evolved chronologically during the pre-model consultation phase. It became clear that this 
ability to scan for potential utilities of systems-based approaches in a particular situation is a 
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skill of its own, which requires basic introspection (and, possibly, training) on the part of the 
evaluation manager. 
 
Across the research conversations, participants were engaged to critique current evaluation 
approaches and to engage in a discussion on the interrelationships of supportive services of 
the success of the ART program. In my earliest discussions (April 2007) I was struggling to 
explain different systems options, and I frequently used tentative language in laying out a 
description of a more systemic view on services and their evaluation. I was not confidently 
asserting validity claims, owing to a still-emerging and thin comprehension both of specific 
systems approaches and the scope of my evaluation. My initial questions and scope for the 
evaluation therefore evolved over time, from a program-evaluation-focused, on-site 
assessment to a broader strategic evaluation exercise which would take account of the whole 
ART program trajectory and the implications for supportive services, human-resource 
capacity, and population-level outcomes. Here, I describe systems approaches for evaluation 
at an early stage with a stakeholder: 
 
Grove: There are a couple different approaches. There are— I guess I would define 
them sort of as the difference between ‘softer’ and ‘harder’ approaches in 
terms of the data that’s collected, and then you also have to think about the 
process of doing the evaluation and also the actual— if you want to do some 
kind of mapping or modelling related to that. So we have sort of softer 
approaches like ‘complex adaptive systems’, where we would maybe try to 
look at a system and define some of the elements and factors more in terms of 
a complex adaptive system, using concepts from biological complexity and 
adaptation. I mean that could be quantitative [or] that could be qualitative. 
 
We also have the area of system dynamics, which really tries to quantify 
factors in a model that— and the model is sort of two-directional. It’s not just 
kind of the traditional logical framework of ‘input activity leads to outcome’. 
It’s not sort of that one-to-one relationship, but it actually tries to look at 
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various factors in a model, with not just the impact of an activity on an 
outcome but also the outcome’s impact on the activity.   
 
It’s all sort of two-directional and those tend to be very quantitative but they 
all have their plusses and they also all have their limitations. I guess among 
those different categories, what would be your initial thoughts? If you don’t 
have any, that’s fine. If we haven’t defined the question well enough, then we 
don’t really know. You define the question first, and then you pick your 
method, so we don’t want to jump too far ahead. I guess I’m interested in 
some of your— probably more around the expectations you might have 
generated based on what you know so far and what we might get out of the 
project. 
 
Some of this early lack of detail is based on not having closely studied possible techniques. 
However, since I knew the participant had a hard-science-based epidemiological and medical 
background, I recall having almost an apologetic tone in relation to moving towards a non-
traditional, nonlinear evaluation and having a desire to keep some of the details at a minimum 
so as not to invite critique and jeopardise potential movement forward. On this first research 
conversation, I referred to stakeholders as being an ‘audience’ for the evaluation, as opposed 
to their reality as active participants in and owners of the evaluation process; this was a 
weakness of our initial approach, which played out later in the ultimate utility of the work. As 
Habermas (1976) underlines, basic comprehension among subjects is required, as the ability 
to assert valid claims is necessary before moving to communicative action.  
 
My own private boundaries were triggered during the course of the project and shifted and 
were renewed through dialogue with others. As I discussed the SD approach and engaged 
with more stakeholders, my ability to describe the systemic nature of the evaluation approach 
improved, introducing more ideas such as cyclical and recursive effects and feedbacks, but I 
remained focused on a comparative-program and site-level evaluation. I was able to more 
effectively communicate my claims as I understood more features of systems-based 
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approaches, and my ability to propose solutions became more prominent in our shared 
configurating exercise (Ricoeur 1984). This developing ability was clearly not innate but, 
rather, it increased as I read more and began working with a technical expert (the SD 
modeller). Several research participants did not have exposure to formal systems thinking 
approaches as part of their prefigured pasts.  
 
After asking participant from the government of his exposure to systems theory and thinking, 
he said he had not had formal exposure. At an early stage in my own familiarisation, I offered 
an explanation using some tangible concepts, primarily from SD, grounded in examples: 
 
Grove: Okay. Fair enough. I’m barely [but starting to understand] understanding it 
myself. Well, the idea is that there are, in our traditional approach to 
evaluation. is that we tend to look at, especially right now in the era of targets, 
where everything’s about outputs, and the number of people you can do 
something to, and that kind of thing. We’ve been following a very linear input, 
activity, output, outcome, impact, logical-framework approach, which for 
scale-up and massive programs can be a very useful way of looking at things. 
What systems[-based] approaches tries to do is start to introduce [a] more 
cyclical [approach to] evaluation thinking and evaluation data collection, and 
also in addition to cyclical [sic], so you’re going around in a circle in one 
direction—we also want to start looking at what’s going on in this other 
direction. 
 
So we have— and there’s a concept in one element of systems theory called 
‘recursive causality’, which means we do things to cause a patient to be 
successfully treated, but then what does that successfully treated patient— the 
existence of that patient is due to the level of services required of the site that 
that patient’s attached to, so that would be a way to say, ‘Well, we’re always 
looking forward in our causal chain. What is this like to look back[wards] a 
little bit?’   
 
Another example would be—not to get political—but with the ART [scale-up] 
policy, it’s great. One huge success has been that everyone’s coming out for 
treatment and people are getting counselling and testing, which is fantastic, 
but what has that done then also to the system that’s trying to support it, so 
there’s some models in systems theory that try to look at and work through all 
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the different levels of things going on, and the discussion paper that we put 
together will introduce a couple of those approaches.   
 
There’s some modelling approaches. Some of them are very quantitative, 
where you actually put in some variables, and you can look at— you can run 
different simulations where you get, ‘Well, what if we tweaked this just a little 
bit, or what if we added service[s] x, y, and z around this site, what would it 
look like for the site?’, you see? So that’s what we’re aiming to look at. 
 
This participant agrees that ‘we have not looked backwards before’. It is important to note 
that during these early stages, my descriptions of SBE were influenced by the types of SBE 
approaches I was exploring. I was doing a significant amount of self-initiated study on 
various approaches, but I continued to be drawn to dynamic models such as SD and agent-
based modelling. I found some of the fundamental concepts of systems thinking, such as 
feedback loops and recursive effects, extremely tangible and easy to describe to others. 
However, I was also looking closely at the book Realistic Evaluation (Pawson 1997) and the 
potential for an evaluation that could look at the ‘context-mechanism-outcome’ relationships 
from a systems perspective as well as working with stakeholders to consider the ‘is’ versus 
the ‘ought’ concept from Soft Systems Methodology (SSM) (Checkland 1999). I shared 
considerations along these lines with a few of the earlier research participants, but I found the 
concepts from SD to be readily useful and understandable with most.  
 
I have interpreted the role of internal boundary exploration in my own efforts to comprehend 
systems approaches and communicate them to others. I am sure I would not be alone, as there 
are likely other evaluation managers experiencing similar explorations of their own in terms 
of their capacities and desires to expand competencies. As Habermas (1976) outlines in his 
theory of communicative action, the first stage is basic comprehension in language between 
those in intersubjective relationships, which impacts implementation of an evaluation 
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approach. And second, one must be able to assert claims to validity in how these approaches 
can be used. Third, the leap from concept in discourse to coordinated action can be a large 
one depending on resources, interests, and available capacity. 
 
5.5.2.2 Expanding boundaries: Renewed 
 
Another aspect of ‘boundary’ is people’s abilities to reconsider the limits of beliefs and 
values, offering a point of departure for generating new understandings in a journey towards 
refigured futures. In some cases, this involves a realisation about the status quo and tension 
on finding solutions. We bring our private boundaries to reflect, reconsider and renew our 
framing of a system. As we bring our prefigured past to the task of configuration toward a 
refigured future, we rely on our presumptions, which also offer a canvas from which to 
sketch new understandings.  
 
For example, one participant from a technical-support-partner organisation valued the need to 
assess quality of care and the supportive services under discussion, saying, ‘In the point of 
view of things we measure, we’d like to know how well those other services are doing, 
because they affect the clinical outcomes that we’re trying to deliver’. The participant 
stressed the need for continued high-quality services but asks for an essential shift in 
paradigm on the delivery of those services, which requires an expansion of our thinking and 
approaches:  
 
Interviewee: The number-one question to me is— the number-one problem we’re facing 
right now, and, therefore, the number-one question, is the ‘quantities versus 
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quality’ issue. So, as an example, in Lusaka it took us three years to get 30,000 
people on therapy in Lusaka. During that three years, 60,000 people died. So 
90,000 people became eligible and we got 30,000 on [ART]. Now the number 
of clients is basically bursting at the seams. You can come in, and they’re 
waiting for hours; there are not enough clinicians. They’re barely coping right 
now. And we can expect between 25[,000] and 30,000 new patients a year, 
each year, for the next ten years. Even if we have a completely effective 
vaccine that wipes out new transmissions, there’s a ten-year backlog of people 
who are going to continue [having HIV/AIDS], and so clearly that’s going to 
require new models of care. Something radical is going [to] have to happen. 
We’re either going to not treat people or we're going to ration care, or we’re 
going to make a commitment that we are going to, you know, support the 
Zambian government’s call for universal access. And if we do that—obviously 
the government has to be at the lead—but if we do that it’s going require some 
major paradigm shift [i]n how we deliver the care. We can’t just— we can’t 
scale up what we’ve done so far ten times, I don’t think.  
 
Grove:  Yeah. What does that model look like to you? 
 
Interviewee: I don’t know. Yeah, I’ve been thinking a lot about it. I mean, it’s either— it’s 
distributed, you know, and we put ARVs [antiretroviral drugs] in vending 
machines only. I don’t know … [laughter] You know, we’re going have to 
train other people who would otherwise be considered unskilled. We’re going 
to have to simplify, to the extent possible, ART care, and we’re going to have 
accept worse outcomes in our population base than I think we’re really willing 
to right now. 
 
However, after this discussion and its admission of the need for broader intervention, the 
participant continued to reinforce the strong boundary on their program’s focus of putting 
more people on ART: 
 
Interviewee: I’m all about, kind of, different approaches. But we’re— you know, we’re 
going to maintain our laser focus on, you know, hitting enrollment targets and 
so forth, so I think that’s the— I think that just outweighs everything else. And 
I’m hoping— [I’m] probably wrong there, but I’m hoping there— you know, 
[that] we focus on that and someone else is going do some of this other stuff. 
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While he is able to value the interrelated barriers of the health system, what prevails in the 
end is the structure and limitation of the financial resource streams coupled with pressures to 
produce results—all while being expected to coordinate programs and services.  
 
Tools which can engage individuals and stakeholders in considering private and renewed 
boundaries in order to build new understandings about issues and programs have great 
potential to inform action and change. These are core aspects of SBE utility – to trigger these 
rich descriptions for validation, reinterpretation and action. As will be shared in Chapter 7 
and summarised in Chapter 8, we will see further evidence of this transformative function of 
systems-based evaluation.  
 
5.5.3 Theme three: Openness to new methods  
 
In the pre-model phase, with regard to evaluation, research participants had varied opinions 
and judgements in relation to system boundaries, as well as some limitations in considering 
systemic factors beyond traditional clinical treatment delivery. This was especially clear 
among the participants whose main jobs were focused on clinical care. Ricoeur (1984) refers 
to the interpretation of language as the ‘configurating activity’, where we are always 
interpreting reality/other’s words in a mediation between our prefigured past and a refigured 
future, which influences our understandings and action. It is from here where we imagine 
different realities, sometimes changing our understanding into a refigured present, by way of 
dialogue with others or a text such as a dynamic representation of a system through an SBE 
approach.  
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In exploring the essential elements of ART care and support and the needs for M&E, research 
participants often began with prioritising expanded attention to type or aspects of clinical-
services, as below. 
 
Interviewee: Well, I think the more that we can do to have some consistency in provider 
evaluations so that— I think the M&E systems help so that it [sic] tries to get 
everybody informed to the same important clinical points to evaluate, and to 
reporting the results of those clinical evaluations in the same way, so 
consistency I think is a very key element of chronic-care management.   
 
I think also the more we can have providers seeing the same patients 
repetitively, rather than every time a person comes in it they’re seen by a 
different provider, I think that is also in chronic— where in acute care, that’s 
not a really important factor— but in chronic care, having a plan that’s being 
carried through consistently is much easier done by a consistent provider than 
it is by having a new person pick up a chart every time the person comes in, 
and that— I think the M&E process is an attempt to try and mediate that 
deficiency, but it’s still more ideal to have patients assigned to a certain 
provider, and as much as possible, they would be the one that’s mainly 
responsible for personal care.   
 
A perspective of system boundaries for care was expanded by asking about the 
interrelationship and role of non-clinical health-service providers, both as a way to explore 
content for the evaluation and to assess the expansion of conceptual boundaries.  
 
Grove: What about the role of non-clinical services in relation to ART and, probably, 
specifically in Zambia? If you look at a mission hospital, for example, that has 
a strong clinical component, good staff in place, good follow-up, all of that, 
the drugs are getting out the door, and once they leave the medical setting, 
what do you think— what other services are required? What are some of your 
views on that? In some of the interviews I’ve had, we’ve talked about task-
shifting, where you have a place that’s overwhelmed with patients. Maybe you 
want to bring on more nurses; you want to empower a home-based care 
program to do something. I’m interested in some of your views on that. 
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Interviewee: Okay, well, I think definitely that’s an issue there, but right now, the numbers 
of patients on ART are increasing. That’s one of our biggest issues right now 
that we’re facing in some of our sites, and so I think two strategies are needed. 
One is to empower nurses to play a much bigger role within the clinic 
structure itself, in evaluating patients that are stable, and taking those patients 
out of the medical officers’, or the clinical officers’, queues so that the medical 
officer or clinical officer can actually have the time to evaluate patients who 
are truly sick or need to be— have a more sophisticated evaluation for 
initiation on therapy, or whether it would be issued. But right now, medical 
officers and clinical officers are seeing the bulk amount of most patients, and 
so consequently a lot of things are getting missed or overlooked.   
 
This participant continued illustrating the ability to expand one’s conceptual boundaries—
moving to yet another level to the role of the community.  
 
Interviewee: I think the other area that is also really critical is to get decentralised care, 
outside of the primary healthcare facilities, and that could involve a number of 
different models, either using home-based care workers, rural health clinics, 
using churches, potentially, or other places out in the village-community level 
that could be a resource for distributing ARVs, [caring for] unstable patients, 
and having periodic checks to make sure that patients were not having any 
significant problems. I think building that network that can actually reach out 
into the community has multiple advantages, even besides decentralising or 
decongesting the clinic; it also, I think, will reduce stigma tremendously if you 
have more community people that are involved in the routine process of taking 
care of HIV-infected patients. 
 
While the ability to expand on interrelationships and boundaries is readily achieved, the 
participant later admits to needing to ‘unlock’ his brain in terms of methods: 
 
Grove: Yeah, so let’s talk a little bit about— I’ve been talking a little bit about 
systems theory, and using systems-based approaches. I think maybe yesterday 
I described the difference between if you’re looking at something from a 
systems—not even systems theory, like, classical systems theory—but a 
systems perspective versus a more logical-framework perspective, and one of 
the goals of the public health evaluation is to see— it’s not so much ‘Let’s 
come up with the tool before we know our question’, but there is a notion 
where we want to look at some other approaches to evaluation. 
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Are you having any thoughts about that [the use of systems in evaluation] in 
terms of how that might work, how that might not work, what are some 
potential pitfalls? Do you think we should continue with what we’ve been 
doing, or do you think it’s worth looking at some different approaches? And as 
I said yesterday, I’m a fan, but I’m also a critic, and part of the task is to 
actually test it out, so you can tell me. 
 
Interviewee: My brain tends to work more logically, and so the approach we’re taking now 
makes more sense to me, but I also get frustrated with the questions that I 
don’t have answers to, or things that I think are actually making a difference, 
but I don’t know how to find out if they’re really making a difference or not, 
or how to prove to somebody else that they’re making a difference, and so 
what I would hope is that maybe we could – that there could be developed 
some ways to answer some of those questions, or look at some of those 
systems and see how they would impact things. 
 
My ‘pre-locked’ brain with horizontal and vertical lines going through it— I 
think I need a little bit more outside-the-box thinking, and [I need to] try to 
figure out how to make that happen, but I think there’s a need for that, and I 
think there’s a need for evaluation of things that aren’t currently being 
captured well with the M&E systems that we can then bring over. 
 
With another participant, there is a clear tension between the need to stay focused on 
delivering treatment to many while, at the same time, reconsidering boundaries beyond the 
clinic. I offered the example of the ‘free ART’ policy in Zambia, whereby any patient is 
guaranteed free ART services and explore if doing planning and evaluation from a systems 
perspective could have potential use and benefit. Value for systems approaches is suggested 
but with a need for more background on how the approaches work. 
 
Grove: Do you have any thoughts on how and if doing some sort of planning and 
evaluation in that framework would be useful and beneficial? Do you think it 
could be confusing and a waste of time? Do you think we have time to be 
doing— thinking like that? 
 
Interviewee: I mean, it’s [systems-based orientation] definitely counter, kind of, to the way 
that I approach problems. I tend to oversimplify things and say, ‘We’re trying 
to get as many people on ART as possible, so how do we do that?’ And that’s 
how we, sort of, are on the ART thing. We think, ‘Let's go to the hospices. 
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They all need ART.’ But really the downside of that is it tends to be very 
narrow, and then you don’t— there can be unintended consequences that may 
outstrip the benefits that you make.  
 
I think there’s definitely— I can’t— I don’t know enough about what you’re 
doing to put it into planning, how you’d work it into planning, but I think 
there’s definitely value in approaching M&E this way. I don’t think it’s the 
only way to approach M&E. I think everything else is to just count things and, 
you know, do (risk benefits of stuff), but I think it makes sense to try to 
understand what— to make sure that there are— that there are things outside 
of just the five top outputs, or whatever, that are being measured, because 
health systems are complicated; human needs are complicated. And I guess 
that’s all I have to say about that. My problem is I don’t really know very 
much about your discipline, so …  
 
Another participant voiced comfort with existing methods and approaches based in 
epidemiology specifically but showed openness to trying new methods.  
 
Grove: Do you think there’s— it might be an overgeneralisation, but it seems to me 
that most of our methods that we’ve been using have been based on 
epidemiological sort of cohort (of patients) and follow-up and that kind of 
thing. Do you think there’s a benefit to looking at other approaches, or do you 
think we should stick with what we know? It’s not a trick question. 
 
Interviewee: Well I mean personally I’m comfortable with those. You have the cohort, you 
follow it up, and you set your outcomes. There could be other methods: I’m 
not sure. We’re always open to new ideas and a better way of doing it. We’ll 
try and see how it works. 
 
The appreciation for considering a reinterpreted system is revealing here but with a clear 
tension that this is counter to the current mode of operations.  
 
5.6 Conclusions  
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An ability to think in terms of interrelationships, a crying need for a new perspective on 
M&E, a wealth of perspectives to tap, and a critical curiosity about new systems-oriented 
approaches all cohered into a solid baseline for experimentation with a specific method. Data 
that was collected pointed to the openness and potential benefit of enhancing our evaluation 
of the dynamic context in a real-time strategic evaluation situation, amid frustration with 
current M&E practice. The potential role of boundary-setting and critique can help 
stakeholders/participants reconsider values about strategy and evaluation. Choice of method 
here is driven by a number of factors: One set includes the possibilities offered by each 
method and how it can be used to explore boundaries and systems as well as to conduct and 
produce representations of the system of interest. The need for transformational change is 
asserted in the form of frustration with current M&E practice. Method choice and 
implementation must be based on practicality, availability of time and resources, and how 
well it matches up with stakeholders’ needs and commitments. 
 
Table 8 summarises observations in relation to each aspect of utility. Implications suggest 
proposed emphases, whether it is an emphasis that is representative of systems and related 
problems, or whether it is an emphasis on facilitative of transformative change, for SBE 
practice. 
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Table 8. Observation Summary: Part I—Pre-Model Context 
Utility Aspect Observations Implications 
 
Trigger 
Participants easily consider the situation dynamically and 
hold private/internal values. Participants can share views 
on how strategy components could work in different forms. 
Engages stakeholders to describe interrelationships, 
boundaries and perspectives. 
 
Comprehend 
Individuals can express opinions, beliefs and values on 
issues related to how ART care and support in Zambia 
functions. 
Engage stakeholders to create or accept a commonly 
understood representation of the dynamic context. 
 
Validate 
Individuals can offer data and examples related to their 
opinions, beliefs and values to make a case for their 
positions. 
‘Pressure-test’ dynamic representations against data and 
stakeholders’ examples. Consider potential action 
pathways. 
 
Reinterpret 
Potential to unify individuals’ opinions, beliefs, and values 
through data and examples in order to consider 
representation of the dynamic context of ART care and 
support in Zambia. 
Build and rebuild the system’s representations through 
engagement with stakeholders, both individually and 
collectively. Representations include qualitative 
descriptions and the consideration of analytical outputs 
and alternative scenarios. 
 
Action 
Sufficient concern about the dynamic context exists to 
bring individuals’ opinions, beliefs, and values through 
data and examples together to consider actions.  
Based on representation of agreed dynamic context, 
analysis, and potential of alternative scenarios for ART 
care and support in Zambia, action plans for 
transformative change could be formulated. 
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From the literature and these research conversations we can deduce that SBE approaches, by 
design, have the potential to fulfil a need to reinterpret boundaries, perspectives and 
interrelationships about the ART care-and-support system and scale-up strategy in Zambia. 
But although this potential is there, how does an evaluation manager engage efficiently with 
this powerful new set of concepts and tools? The next two chapters describe the experience 
and results of doing just that—with many typical, real-world imperfections. 
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Chapter 6 
 
Case study Part II 
Implementation of the Zambian SD model: Development, 
dissemination, and use 
 
 
6.1 Introduction 
 
This chapter covers the implementation of the SD model in the case study, from the decision 
to use SD to the production of the final model. Model development steps and facilitation 
guidance from the literature is discussed in relation to the aspects of utility mentioned in the 
previous chapter. The phases of the Zambia SD-model process, from creation, testing, to 
dissemination are described. The approved purpose, goals and objectives of the model itself, 
and how findings inform evaluation of Zambia’s scale-up ART strategy are outlined. I 
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discuss the limitations of the SD project implementation as guided by elements of SD 
practice in light of the local realities. Implications for the curious evaluation practitioner or 
manager are highlighted. This chapter presents covers the following chronology: 
 
2007 
November:   Internal updates to CDC staff 
December:   Training and prototype model development in US with  
  professional modelling consultant 
 
2008 
January:   Sample-data loaded into SD model 
February:   Presentation of model at National AIDS Council’s (NAC)  
  National M&E Conference, Lusaka, Zambia 
9 April:   Stakeholder meeting on draft prototype model: collected group 
    reaction to data 
27 May:   Final SD-model research protocol submitted to CDC 
11 June:   Institutional Review Board’s (IRB) review of SD-model  
   protocol completed  
24 June:   IRB’s comments submitted in response to SD model proposal 
20 August:   Final SD-model protocol submitted and approved by IRB 
20 August–15 September: Model finalised, tested, and results produced 
15 September:   Final conference call with investigation team on model results 
16 September:   First dissemination meeting, with stakeholders and co- 
    investigators 
18 September: Second dissemination meeting, with (bilateral) HIV/AIDS 
Donors Group in Lusaka. Follow-up plan for May 2009 agreed 
upon. 
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6.2 Choosing SD: Balancing ‘rigour’ with efficiency 
 
The choice of SD was fuelled by various factors, including an appreciation of the dynamic 
epidemiological and programmatic context, the volume of existing monitoring-and-
evaluation (M&E) and survey data, readily available resources and capacities, and the 
perceived needs of stakeholders, including a need for using and producing ‘hard’ data. As 
presented in Chapter 2, other systems-based approaches were considered from my 
perspective as a newcomer and influenced by my agency’s culture. I considered a variety of 
approaches in order to gain a basic understanding of each one’s potential utility. I developed 
concepts that were vetted among peers, which included soft systems methodology (SSM) and 
SD in particular. During the concept phase, I was intrigued by SSM (Checkland 1999). 
Feedback was provided from agency leadership, indicating that the evaluation should be 
‘rigorous’ and quantitative enough to be persuasive with stakeholders. In addition, the 
questions staff at the Ministry of Health (MOH) desired we ask, together with its interest in 
‘quantitative forecasting’ at ‘an aggregate level’, fit SD. SSM would have been more 
appropriate if we had been given a policy mandate to more explicitly explore ‘systems’ 
change; in particular, to pay close attention to the implementation of policy, clinical 
guidelines, or support services among clinics and non-governmental organisations (NGOs).  
 
SSM may perhaps have been appropriate if we could have fully reconsidered the system of 
care in working with managers, beneficiaries and policymakers. But at this stage, our 
mandate was to evaluate and ‘map’ the supportive-service linkages with ART, and politically 
we could not promote that change was needed in order as to engage on a deeper level. 
Changes that we proposed needed to be ‘proven’ to the MOH and cooperating partners. The 
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plan we came up with allowed the use of an SD model as an initial, representative tool that 
would stimulate onward dialogue about change and optimal service delivery. The questions 
we explored were initially mine and then became those of the agency by way of approval for 
the funding and negotiation with the Zambian government. There was agreement to move 
forward with an SD model and simulations (a plurality of methods would have been feasible 
with more time and resources). Additionally, for the thesis research, it was important to have 
a tangible approach identified, one that could be feasibly implemented in order to allow 
research to proceed. We thought it likely that similar constraints would exist—even for those 
not researching the implementation of the method—based on time and available resources, 
such as access to methodological specialists.  
 
Other dynamic models, such as agent-based modelling (Bonabeau 2002) had been ruled out 
because of the ‘aggregate’ view that had been requested by the Ministry. Had site-level 
performance and behaviour been our primary focus, agent-based modelling might have 
served our purposes well, since it provides quantitative results. However, similar intensive 
facilitation of the model as a tool for policy dialogue and change would have been required in 
order to maximise its use. 
 
Another concern from a practical perspective was the time and availability of stakeholders. 
As the graphs from the model suggest, stakeholders were extremely busy with program 
implementation and monitoring in an effort to reach output targets. In fact, they were 
reporting these targets to our office, for ensuring continued funding up the line. It was 
therefore advisable—and this was agreed upon by stakeholders and agency management—
that the project should progress in a flexible way. Instead of intensive workshops that would 
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consume considerable person-time, we needed to work through individual consultations with 
broader input in group form at critical phases; i.e. using a ‘shuttle diplomacy’ approach.  
 
SD offered analysis, simulation, use of existing data, ‘rich’ descriptions of system structure, 
which would result in concrete outputs or results. Instrumental use was emphasised, owing to 
growing interest in the evaluation questions, together with pressure to complete a concrete 
analysis. In addition, the fundamental concepts from SD (such as stocks, flows, feedbacks 
and recursive effects) were readily comprehensible both to me and others. The rigour of the 
mathematics and modelling was initially daunting to the investigation team. At the outset I 
believed that I could learn how to construct and run an SD model and its simulations. My 
original plan was to be trained by the expert modeller in facilitating and completing the entire 
process myself. I soon learnt that this was not a feasible plan, owing to the time and training 
required for the modelling aspect of the SD application. 
 
6.3 Development of the SD model 
 
An evaluation manager looking to try SD as an SBE approach can be guided by its steps, 
even without the formal training and experience necessary for professional modelling. As 
discussed in Chapter 2, model building for its own sake limits the ultimate value of being 
able to play with the ‘virtual world’ enabled by models. Sterman writes, ‘The most insightful 
model accomplishes nothing if the interface is obscure and the protocol for its use ineffective’ 
(2006: 512). While evaluation managers may not expect to become an expert modeller (as 
was the case with me), the ‘optimal process’ can be learned and managed. Aspects of the 
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basic modelling process as well as its facilitation are important to consider during 
implementation and specialist support is likely required within the steps.  
 
The definitive text from Sterman (2000: 86) offers five steps for the overall SD modelling 
process: 
 
1. Problem articulation (including boundary selection): problem definition in 
dynamic terms; determination of key variables; aspects of time (historical and 
future); and consideration of historical behaviour and possible future 
behaviour of key variables (reference modes) 
 
2. Dynamic hypothesis formulation: initial hypothesis formulation based on 
theories of problem behaviour, hypothetical explanation of endogenous 
consequences of the feedback structure, and initial mapping of causal 
structures based on hypothesis (may include various diagrams including model 
boundaries, subsystem diagrams, causal loops, stock and flow, policy 
structure, and other facilitation tools) 
 
3. Formulation of a simulation model: specification of structure and decision 
rules; estimation of parameters and behavioural relationships (including initial 
conditions); and tests for consistency with model boundaries and with respect 
to model purpose 
 
4. Testing: exploring whether the model reproduces the problem behaviour and 
whether the model behaves realistically when stressed for extreme conditions; 
and exploring the sensitivity of the model given uncertain parameters, initial 
conditions, boundaries and aggregation 
 
5. Policy design and evaluation: specification of scenarios in light of potential 
environmental conditions, exploration of decision rules, strategies and 
structures, ‘what if’ scenarios and effects, sensitivity of alternate policy 
scenarios, and interactions of policy options or optimal synergies. 
 
As a manager, I oversaw each step in Zambia with the consultant doing the expert model-
building from the United States (US). We successfully achieved steps one through four; 
however, given our long-distance situation, time constraints, and the political conditions in 
Zambia after the Ministry of Health’s financial scandal, step five suffered because of 
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discontinued use of the model with decision-makers. As Sterman clarifies, ‘the purpose of 
modeling is to help clients solve their problem’ through an iterative process of all five steps 
(2000: 104).  
 
Being new to SD, but having previous experience in learning, applying and developing 
different evaluation methods, I had initially thought that perhaps I could do all of the project 
myself. It rapidly became clear, though, that in terms of structuring and calibrating a high-
quality model, I would need significant professional modelling support. All these five steps 
require technical skills, both in terms of guiding a high-quality process and running the 
software for the models. Basic competencies for systems thinking on the part of the 
evaluation manager as well as participants are also relevant. A spectrum of facilitation for 
model development also informs how models are devised and used and, ultimately, how they 
have utility. 
 
6.3.1 Facilitation spectrum: Individuals, groups, and competencies 
 
Systems-based evaluation can be implemented on a spectrum with an ultimate purpose in 
mind: the representation of a system or engagement in the transformative change of that 
system through evaluative technique. The ideal is to move from use to benefit by way of 
meaningful dialogue and action. According to Vennix et al. (1997: 4) in considering group-
model building, Forrester (1980) made the early distinction on model-building versus the 
modelling process with regard to problem structuring methods, including SD models. 
Anderson and colleagues (1997) move from a problem-structuring stance to one of group-
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model building, referring to ‘a bundle of techniques used to construct system dynamics 
models working directly with client groups on key strategic decisions’ (1997: 1). They note 
that they ‘use facilitated face-to-face meetings to elicit model structure and to engage client 
teams directly in the process of model conceptualization, formulation and analysis’ (1997: 1).  
 
The way an evaluation manager works with a modeller to yield an evaluation process 
appropriate to the system/context is critical. Is the model being built to represent a reality, in 
a way that illustrates associated, alternate policy scenarios? And is the model being built as 
part of a holistic and intensive change-making process among managers and policymakers? 
The latter requires intensive group interaction in both the model-building and scenario-and-
simulation processes. In the end, our SD-modelling process in Zambia had the potential for 
transformative change-making, but it produced a stand-alone product. 
 
6.4 Zambian SD-model development process 
 
My role in managing the SD-model-development process included: 
 
 Ensuring efficient consultation with stakeholders 
 Self-teaching on basic elements of SD 
 Identification of an (offshore) expert SD consultant  
 Development and vetting of draft and prototypical model sketches and 
structures 
 Data collection, testing, simulation, and validation 
 
I developed an early concept paper (June 2006) that was shared with stakeholders close to the 
process. These stakeholders were colleagues in government and NGOs who were supporting 
the ART scale-up in Zambia, one such colleague was the National ART Coordinator; several 
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of whom became research participants for the thesis. I read and followed Sterman’s (2000: 
86) steps to articulate questions for dynamic-problem definition. These questions were: What 
is the historical behaviour of the key concepts and variables? What might their behaviour be 
in the future? Based on these guiding questions I developed an initial problem statement, 
hypoethsis, and related questions:   
 
It is clear from the collection of routine data as well as the discussions with 
stakeholders, that further evaluation is required at the intersection of various factors. 
ART clinics and their linkages to the community can be seen as a dynamic system. 
Alterations to one aspect of the system may cause effects on other elements of the 
system, both directly and recursively. MOH and CDC propose to use SD as a platform 
for further evaluation of the role of supportive services in providing long-term, 
sustainable ART in Zambia. 
 
Based on the current situation in Zambia, below are some questions one can ask of a 
dynamic-system model in this context: 
 
1. What is the typical point at which a clinic has reached beyond its ‘critical mass’ to 
provide good-quality, long-term care?  
 
2. Would changing the staff schedules help to ease the workload at different points in 
the day or week? 
 
3. Would increasing/changing the number/configuration and/or type of clinical staff 
help to reduce patient load and to improve care? 
 
4. Would increasing the number and/or type of supportive services networked with an 
ART clinic reduce the patient load of the clinical site? 
 
4.a. How would a food program networked to an ART site reduce the patient 
     load and improve care at the clinical site? 
 
5. In what way do outreach models help to achieve a manageable and appropriate 
clinical case load and to improve care? Could aspects of these approaches be applied 
to other sites? 
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An earlier plan was to provide to an ad hoc technical committee a discussion paper with these 
questions and guide them to consider SBE options. Intensive meetings with a formal 
committee were not feasible, owing to low availability of extremely busy stakeholders. Pre-
model interviews and consultations affirmed that stakeholders were keen to try a new 
approach and trusted our team to move the process forward. In addition, while the project 
was approved and of great interest to the MOH, from its perspective it was an activity in 
competition with the day-to-day demands of supporting the aggressive scale-up of ART 
services. For the sake of efficiency, one step taken was to start working with an SD modeller 
to develop a prototype model, which would then be vetted and refined with stakeholders. This 
prototype offered early sketches of causal-loop diagrams, which aimed at describing the 
systemic factors of the issues at hand in relation to ART service delivery, as well as laying 
out the relevant supportive services.  
 
An expert SD modeller with extensive public-health experience was identified and 
contracted. I first sent an inquiry to see how I could be trained, to share the concept paper, 
and to inform him of the link with the PhD thesis. An early query was to see whether I could 
be trained to do the modelling myself, with support from the consultant. The modeller replied 
to my first request outlining his view that serious modelling requires expertise, stating, 
 
I don’t do much in regard to SD training, except in training people how to use the 
models I develop for them. Novices are not really in a position to develop useful SD 
models. That takes years of learning and practice, much like medicine, law, and other 
professions. I came into SD with a strong background in statistics and operations 
research, and still it took me several years to come fully up to speed. I’ve seen lots 
and lots of bad SD models from people who think they can just start doing SD 
because they have done other sorts of modeling. The difficulties are not mechanical or 
technical, but more conceptual, and have to do with questions of model realism, 
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robustness, usefulness, transparency, and validity. That’s a tough mix and balance to 
achieve. 
 
I fully agreed with the importance of a high-quality product and had a desire for quantitative 
rigour. However, my own background in mathematics and physics was insufficient while I 
had significant experience in M&E and the management of evaluation. I knew that 
professional support would be required or the project would be slow and potentially without 
sufficient modelling competence. I replied, 
 
Yes, I have no illusions or delusions about SD models. In fact, the PhD component of 
what I am doing is aiming to gauge just some of those issues you highlight. Also, I’ve 
read parts of Sterman’s book—enough to be dangerous myself—but then turn away in 
fear when I start seeing equations! The way we’re set up now is to have someone do 
the modelling and even parts of the evaluation required. My thing is trying to look at 
things systemically and getting others to do the same and see if we change our 
thinking/doing. 
 
To formulate the dynamic hypothesis, I worked via email with the modeller to further hone 
the questions and scope of the system’s structure. I then went back to the main client of the 
project, the National ART Coordinator at the MOH, to set some boundaries on ‘factors of 
interest’ from their perspective in particular. Before concerted work could begin, we needed 
critical guidance on the ‘altitude’ of the investigation; i.e. its scope, level of aggregation, 
desired detail, and potential uses. I presented and discussed the following questions (revised 
from my earlier dynamic-hypothesis questions) for his reaction and guidance:  
 
1. What is the typical point at which a clinic has reached beyond its ‘critical mass’ 
(i.e. is stripped of its ability to effectively serve and sustain) to provide good-quality, 
long-term care?   
  
2. Would changing staff schedules help to ease the load at different points in the day 
or week? 
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3. Would increasing/changing the number/configuration and/or type of clinical staff 
help reduce patient load and improve care?  
 
4. Would increasing the number and/or type of supportive services networked with an 
ART clinic reduce the patient load of the clinical site?  
 
5. How would a food program networked with an ART site reduce the patient load 
and improve care at the clinical site?  
  
6. Could outreach models (e.g. the ART-medics program, family-centred care, holistic 
care model) help achieve a manageable and appropriate clinical-case load? Could this 
approach be applied to other sites?  
 
To help the discussion with the National ART Coordinator on setting this ‘altitude’, I used 
the following useful concept which had been explained to me by the SD consultant. With SD, 
it is critical to determine the scope (or boundary) of the model – that is determining the 
initial, functional exogenous (behaviours and factors arising from within the) boundary of the 
model to include (Sterman 2000: 95). In the questions above, as you move from the first to 
the last question, the scope goes from detailed to ‘broad picture’ in terms of what a model 
might capture and simulate, and the data that this requires. The National ART Coordinator 
advised that the usefulness of the exercise for him would be from a broader scope and view 
of the treatment and care system over a more detailed model focused on one site’s operational 
functions. A more detailed model of a single site, rather than a system of sites, could be more 
useful for a clinic manager; not for a manager and policymaker at the national level. He did 
note some interest in question 5, consistent with a growing interest in the link between ART 
services and food programs in particular, with the timing of the introduction of food support 
during treatment enrolment and initiation. Overall, he felt that the forthcoming modelling 
activity would be useful, ‘as otherwise we’re colleting lots of data in the country and this is a 
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wasted effort unless [the] data are used’ adding, ‘the potential use of this info is huge, 
especially in a dynamic way which this evaluation process suggests.’  
 
The National ART Coordinator valued an expanded, high-level view of the system rather 
than a site-specific perspective, in order to configure present challenges and imagine a 
refigured future system. He hoped to expand the boundaries beyond what he currently 
understood from basic M&E data. The boundaries of the model were set at a provincial level, 
for Lusaka Province (as opposed to all of Zambia). The Coordinator suggested that a solid 
model built for provincial- level analysis in Lusaka Province could potentially be used again 
with data from other provinces, cities and locales. Based on the level of resources and time, 
we decided to pursue a broader model for the purposes of policy and programmatic decision-
making, focusing on the last three questions above. 
 
Following this, I travelled to the US and spent a week working with the SD modeller to learn 
about and develop a prototype model. This included an overview of its structure, sub-models, 
proposed relationships and their resulting differential equations. Upon my return to Zambia, 
and in step with the mapping and referencing phase to solidify our dynamic hypothesis 
(Sterman 2000: 86), I consulted with the National ART Coordinator and a number of 
stakeholders through one-on-one sessions to assess, critique and update the assumptions and 
structural considerations of the model. In between these consultations, I would try to clarify 
and suggest updates to the model’s structure. I then went back to key stakeholders who could 
provide further insights or revisions on the structure. In some cases these stakeholders had a 
different perception of the structure and flow of the system; their offered suggestions were 
sometimes included. In large part, I served as the HIV/AIDS subject-matter expert, owing to 
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my in-depth familiarity with the Zambian ART program (in my job for the CDC, I provided 
support to these activities and also had access to all program-service data for Lusaka, either 
directly or via colleagues). This made me a bit nervous, because I always felt there was the 
risk of some detail in which I might not have been fully versed or that my own boundaries 
would overly bias the representation of the system. These concerns and frustrations are 
illustrated later in data from the research conversations. 
 
My overriding opinion was that the chosen exercise should aim for quantitative ‘rigour’ in the 
investigation but with a hope that a quality model could be used to provoke stakeholder 
discussion and action for change. We had ample existing program data for analysis. 
Stakeholders expressed a desire to use the existing data and analysis, in order to be able to 
consider results and move towards analytically informed planning and evaluation.    
 
Discussion of prototype diagrams prompted expanded ideas and considerations where 
stakeholders asserted additional values and beliefs about issues of interest that they suggested 
needed to be evaluated. These included entirely other categories of interest; for example, the 
level of long-term quality of patient care, as well as general patient satisfaction with 
treatment, care and supportive services. These were discussed with stakeholders and 
identified as important but their suggestions had to be weighed against the strategy 
components under consideration as well as the interests of the National ART Coordinator. 
We also had to manage available time and resources—in particular, a fixed consulting and 
project budget and the time of stakeholders. With more time and adapted facilitation, these 
areas of interest could have been considered more thoroughly. As an evaluator and manager, I 
was observing and describing the behaviour of a system at the same time as executing the 
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project as an actor embedded within that system. Striking a productive balance between 
producing a valid model and allowing enhanced stakeholder involvement was an ongoing 
challenge.  
 
The extent to which stakeholders built a united vision of issues and strategies to improve the 
system was limited. Rather than constructing a representation of their system from the ground 
up through explicit group facilitation, stakeholders reacted to prototypical diagrams and 
within the bounds of the endorsed scope of the project by the Zambian Ministry of Health’s 
sponsor, the US government. This impacted the stakeholders’ basic comprehension of the 
model, as will be shown in interview data later, and created frustrations among the local 
investigation team.  
 
6.5 Formal approval, purpose, goals and objectives of the model 
 
Based on consultations within individual and targeted group meetings, prototyping, 
discussion, listing of potential data elements, and an agreed-upon pictorial representation of 
the system and its subsystems, a formal research protocol was developed for submission to 
the CDC’s IRB and to the US President’s Emergency Plan for AIDS Relief’s (PEPFAR) 
internal inter-agency review process. The research protocol had to be approved prior to 
formal data collection. CDC, as a normative government agency, requires an extensive 
review of research and evaluation projects with regard to methodological quality and human 
subjects’ protections. This is not a trivial or easy process. The program’s approved 
hypothesis, purpose, goal, objectives and rationale is summarised below in Table 9. The 
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protocol was reviewed concurrently and ultimately approved by senior scientists at the 
headquarters of the CDC, the (US) National Institutes of Health (NIH), the United States 
Agency for International Development (USAID), and the U.S. Department of State’s Office 
of the U.S. Global AIDS Coordinator.  
 
Reviewers noted some of the program’s strengths, such as an ‘attempt at comprehensive 
evaluation’, and ‘this study should be commended for incorporating a holistic view of 
programmatic goals’. Suggested revisions included requests that lists of specific data 
elements would be collected, an assurance that the confidentiality of program managers 
would be protected, and that appropriate ethical and data-transfer approvals were obtained at 
the local level in Zambia. All of these revisions were achieved.  
 
An interesting element of the protocol review was conflicting classifications of the project for 
research or non-research determination, suggesting that SD is not a commonly reviewed or 
categorised method. At the departmental level it was approved as ‘non-research’, because it 
primarily used existing data and did not include human subjects’ risks . However, at the 
agency level, this was overturned, and, in the end, it was classified as research (with no risks 
to human subjects), with a handwritten notation on the final approval that said ‘SD modeling 
is research!’. This indicated confusion about such methods in my own work context, which 
could also be a challenge for other evaluators and managers aiming to use SBE approaches in 
theirs.  
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Table 9. Strategy Evaluation of SD-Model Protocol: Hypothesis, Goals and Objectives 
Hypothesis: The investigators would like to provide a tool to test the hypothesis and related 
assumptions that various types of supportive services for those on antiretroviral therapy (ART) 
help to keep patients to successfully remain on treatment into the future. At the same time the 
tool will evaluate the effects of prolonged support on clinic load and care provision into the 
future. The team will test various combinations of clinical time and the availability of 
supportive services to simulate the effects on the treatment, care and support system in Lusaka. 
 
Purposes and Goal: In relation to this, the purposes of the proposed project are to: 1) 
evaluate which, if any, linkages exist between ART treatment capacity and its affiliated 
supportive services, such as home-based care, the provision of food, HIV paramedics, and 
individual- and group-adherence support, in Lusaka, Zambia, which support sustainable service 
provision; and 2) utilise dynamic (i.e. systems-theory-based) evaluation approaches to model 
the availability, volume and value of supportive services in relation to clinic-based services. In 
support of these purposes, the goal of this activity is to assess the treatment, care and support 
system while recognising the broad set of dynamic social and medical factors, as well as to 
support long-term, sustainable provision of ART patient monitoring and related supportive 
services. 
 
Project Objectives: 
 to assess the typical point at which the ART patient load in any given clinic has reached 
beyond its capacity to provide sustainable, long-term care 
 to determine how increasing the number and/or type of supportive services networked 
with an ART clinic reduces the patient load of the clinical site 
 to ascertain what level of access to and participation in supportive services is necessary 
to sustain ART for clients into the future 
 to ascertain what level of access to and participation in patient monitoring is necessary 
to sustain ART for clients into the future. 
 
To address these objectives, the following analytical processes will be completed: 
 develop an SD model of the relevant components of HIV/AIDS treatment, patient 
monitoring, and supportive services while considering relevant social, medical, and 
contextual factors 
 analyse the role and the effects of the availability and capacity of key types of 
supportive services that are linked to ART programs in the city of Lusaka 
 produce simulations based on the dynamic interactions of systems components and 
factors so as to provide and test scenarios for future planning efforts. 
Program needs that should be addressed: Zambia, in common with many sub-Saharan 
African countries, faces a crisis of increased demand for HIV/AIDS services. Provision of 
ART in particular, as well as related services, has required rapid scale-up of clinical and non-
clinical programs. In 2007, approximately 149,199 people were on ART, with an estimated 
300,000 who are still in need (GRZ UNGASS, 2006–2007 unpublished draft report). 
Successful ART requires long-term, disciplined adherence to drug regimens on a daily basis, 
not unlike other chronic diseases, such as diabetes. 
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6.6 Overview: Model and simulation results 
 
The components featured during the presentations of the model are shared here to provide a 
general overview of the structure, results and strategic implications of the model. Appendix I 
includes the manuscript developed by the modeller, me and an analyst colleague. I share the 
main messages communicated to stakeholders about each component, taken directly from the 
presentation’s voiceover notes, including the main points on model testing.  
 
6.6.1 Structure (overview diagram) 
 
Model Figure 1 represents the overarching structure for the model, based on a core ‘stock-
and-flow’ diagram, moving from ‘uninfected population’ to various stages of HIV disease (or 
non-disease); a number of catalytic or limiting factors such as treatment compliance and 
enrolment; and the five categories of supportive services: screening volunteers, HIV medics, 
food program, peer educators, and palliative-care workers. 
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Model Figure 1. Model Overview (a.k.a. ‘The Spaghetti Picture’) 
 
 
People move through a flow from uninfected status, to infected status and then through 
various stages. The extent to which undiagnosed individuals move to diagnosis and on to pre-
ART and treatment is influenced by the coverage and effectiveness of the supportive service 
programs and the behaviours they foster (increased screening for HIV in the community, 
clinical screening, enrolment on pre-ART, and monitoring compliance while on ARVs). 
Supportive service programs can either cause a decrease or increase clinical workload 
depending on volume and tasks allocated. At the population level, the high number of treated 
individuals reduces viral load and drives down the number of new infections assuming a high 
level of safe sex. 
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Based on advice from the modeller, this diagram served as the only view into the causal 
structure for stakeholders, as well as a primary conversation piece in presentations and 
research conversations. A number of additional diagrams were created by the modeller and 
me to establish the logic of underlying areas of the system’s behaviour, such as two kinds of 
populations: diagnosed and undiagnosed and types of screening (see Appendix I). Variables 
were determined for all of the model inputs from program data, demographic and surveillance 
sources, and expert judgement on clinical-workload calculations.  
 
6.6.2 Model inputs, reference modes, and testing 
 
Based on the model structure, 140 equations were derived. We developed a simple data-
collection tool to collect raw-input variables and to set fractions and time-series assumptions. 
The modeller, using Vensim, uploaded these things to run base and alternative scenarios. We 
examined model-generated results for the base case for recent history and near-term future 
years (1990–2015) to validate and test the model with the ’historical fit’ approach (Sterman 
2000: 860). This test assesses whether the model produces data analogous to existing, current 
data from programs, populations, and other evidence. Broad reference modes for the model 
included the historic trends of HIV from 1990-2008 which suggested an increase in HIV 
infections and prevalence over time, but taken together with the scale and scope of clinical 
program implementation which would decrease these infections over time but build up the 
number of ART patients with the behavioural influences of the supportive services (Figures 
2, 3, and 4).  
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The modeller produced base-run data akin to existing population-level and program data, 
which were also consistent with projections from service-site targets and the Zambian Central 
Statistical Office (CSO 2007) for Lusaka. The modeller advised against elaborate sensitivity 
analysis, since we would have to run separate analyses on the more than 140 equations, plus 
all of the model’s assigned differential calculations, which would result in a requirement of 
hundreds of individual tests. Time and resources did not allow for this, and we determined 
that historical-fit testing was sufficient for our purposes. 
 
6.6.3 Base run 
 
For the base run, the model produces an increasing HIV population, which starts to decline 
after 2016. The other variables start to go down in the years that follow. 
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Model Figure 2. HIV-Positive Population and Clinical Subsets, Lusaka, Base Case 1990–2040 
 
 
The number of monitored and treated patients rises until late in the 2020s, because of the 
delays in the flow from infection to diagnosis and progression to AIDS. It is important to also 
note that the efficacy of antiretroviral drugs in significantly reducing patients’ infectivity and 
the ability to create new infections is a key assumption in the model. The huge number of 
patients that require monitoring over time is also notable and impacts other base and 
alternative scenarios in relation to clinician time and the role of supportive service workers.  
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Model Figure 3. New HIV Infections, Opportunistic Infections (OIs), and HIV-Population Deaths,  
  Lusaka, Base Case 1990–2040 
 
 
As can be expected, the model produces an inverted view when looking at new infections, 
OIs and deaths in the base case: we see a marked drop in new infections. Here, based on 
literature from couples in Uganda, we assumed a higher practise of safe sex among those 
diagnosed with HIV (Allen 2003). This assumption requires further research and must be 
disentangled from whether treatment results in any safe sex beyond the effect of an HIV 
diagnosis alone. In the model, we assume that the key factor is diagnosis alone, with or 
without treatment.  
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Model Figure 4. Indicated Clinician Hours by Type (Stacked Graph), Lusaka, Base Case 1990–2040 
 
 
Moving to a primary focus on the scale-up strategy and the objectives of the evaluation 
project is the obvious impact of assuming that clinicians take all responsibility for service 
provision in the base case. Based on tests in clinical settings, we see here that the bulk of 
clinician hours per year are focused on monitoring the symptoms and biomarkers (virologic 
or immunologic) of patients. This graph became a major focus of attention for stakeholders as 
a ‘wake-up’ call of sorts on the sheer volume of patients coming through the system and the 
resources that are required to care for them.  
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6.6.4 Alternative scenarios 
 
Based on the base case and the alarming estimate of clinician hours over time, it was 
motivating for the team to explore alternative scenarios to employ existing or potential 
supportive services to help stabilise the workload on clinics and potentially drive down the 
epidemic. SD models provide a unique tool to fuse population-level transmission-model 
capabilities with operational components. For the alternative scenarios, first we:  
 
increased availability of supportive services 
ScrVolun1: screening volunteers to 100% (base 80%) 
Food1: food programs to 100% (base decline to 25%)   
PeerEd1: peer educators to 100% (base 85%)  
PallCare1: palliative care to 100% (base 50%) 
HIVMedics1: HIV Medics to 100% (base 0%) 
expanded supportive-service responsibilities 
PeerEd Screen1: peer educators to 100% AND do screening 
PallCare Screen1: palliative care to 100% AND do screening 
HIVMedics Enroll1: HIV Medics to 100% AND do enrolment 
shifted tasks by de-emphasising clinic screening 
CSflat16: Routine (opt-out) HIV screening remains at 16% after 2008 (base increase 
to 40% by 2015) 
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Table 10. Results of Alternative Scenario #1 
Results 1: Enhanced Supportive Services with 
No Reduction in Clinical Services
Green shading=significantly better; Pink/Red=significantly worse
The key to reducing deaths and new infections is to get more people diagnosed and enrolled.
Given our assumptions for supportive services effectiveness, this could best be accomplished 
by extending the roles of peer educators and/or palliative care, or via HIV Medics.  
However, with more people enrolled, the monitoring burden on clinicians is increased.  This is 
especially the case with HIV Medics, who not only screen but also facilitate ART compliance—
which reduces deaths but further increases the monitoring burden.   
SCENARIO 2015 2040 2015 2040 2015 2040 2015 2040
Base case 57.7% 73.1% 18,285 13,763 20,659 11,549 308 350
ScrVolun 1 57.7% 73.2% 18,276 13,674 20,592 11,411 308 349
Food 1 58.4% 74.5% 18,064 13,437 20,477 11,132 313 358
PeerEd 1 61.6% 78.6% 16,766 13,045 20,265 11,255 321 384
PeerEd/Screen 1 62.4% 79.7% 16,642 12,400 19,682 10,200 322 377
PallCare 1 59.6% 76.8% 16,753 13,019 20,312 11,289 319 383
PallCare/Screen 1 60.2% 77.7% 16,657 12,443 19,840 10,329 320 377
PeerEd/PallCare/Screen1 64.6% 82.6% 15,474 11,505 19,003 9,500 332 398
HIVMedics 1 67.9% 86.6% 14,211 10,819 18,810 9,664 340 434
HIVMedics/Enroll 1 69.4% 88.3% 13,815 10,574 18,651 9,482 344 445
Monitored % of HIV AIDS deaths per yr New infections per yr Reqd clinician FTEs
 
 
Results show large reductions in deaths, owing to the number of HIV medics, peer educators 
and palliative-care services, but only when peer-educators’ and palliative-care-workers’ roles 
are expanded to provide screening in their areas of service. We may have thought that adding 
more non-clinical workers would reduce the burden on the clinic, but in fact they do their 
jobs so well over time that the burden actually increases due to the behaviours they influence 
and minimal shift of tasks, as more clinical monitoring is required. This point argues for 
further decentralisation of monitoring, a reduction in the number of visits for stable patients 
in the national guidelines, and the advent of durable lab and other diagnostic tools to enable 
required tests at other locations.   
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We then ran a scenario to examine true task-shifting and eliminated clinical screening, in 
order to try and avoid an increase in clinic workload while keeping patient loss and death-
reduction stable. One normally would not suggest eliminating clinical screening in a real 
context (since the model produces dynamic results in the presence of the variables), removing 
this was necessary. 
 
Table 11. Results of Alternative Scenario #2 
SCENARIO 2015 2040 2015 2040 2015 2040 2015 2040
Base case 57.7% 73.1% 18,285 13,763 20,659 11,549 308 350
CS0 50.6% 61.8% 20,011 17,787 23,282 17,557 263 309
ScrVolun 1 CS0 50.7% 62.4% 19,987 17,476 23,167 17,052 263 308
PeerEd/Screen1 CS0 55.9% 72.1% 18,312 14,706 21,938 13,472 278 333
PallCare/Screen1 CS0 54.2% 71.1% 18,241 14,525 22,014 13,262 278 335
PeerEd/PallCare/Screen 1 
CS0
58.9% 77.6% 16,992 12,901 20,915 11,375 291 355
HIVMedics 1 CS0 61.5% 80.9% 15,942 12,506 20,892 11,967 296 387
HIVMedics/Enroll 1 CS0 63.3% 84.4% 15,414 11,905 20,699 11,526 299 407
Reqd clinician FTEsMonitored % of HIV AIDS deaths per yr New infections per yr
Results 2: Enhanced Supportive Services with 
Elimination of Routine Clinic Screening
Green shading=significantly better; Pink/Red=significantly worse
Unless there were a way to reduce the time needed for monitoring, the only way to significantly 
cut the future burden on clinicians is to limit clinic screening and have supportive services do 
more of it.  Given our assumptions, an effective shift (one that avoids an increase in death and 
infection) could only be accomplished (a) by expanding the roles of peer educators AND 
palliative care, or (b) via HIV Medics.  The 2nd approach, however, greatly increases patient 
compliance and consequently increases the burden on clinicians as time goes on.  Only the 1st
approach can adequately screen the population without increasing the burden on clinicians. 
 
 
Here we see that this approach works in only one case, where peer-educator and palliative-
care roles are expanded but without the role of HIV medics. When the model was developed, 
there was discussion in Zambia about deploying highly trained, paramedical, HIV-focused 
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health workers, or ‘HIV medics’. Stakeholders found these results and their underlying logic 
to be helpful, and the discussion on this program option ceased in Zambia.  
 
6.6.5 Implications for the ART strategy in Lusaka 
 
The model suggests that it is important to pay attention to impacts not only on treatment but 
also to numbers of HIV infections over time and to target programs to reduce death and 
infection as efficiently as possible. Screening in the community should be prioritised, and 
clinics that are overburdened should not be expected to take on more patients. Innovative 
adherence strategies should be explored on an urgent basis to reduce the monitoring load on 
clinical outlets.  
 
As was presented in Chapter 1, between 2005 and 2008 the Zambian MOH laid out an 
aggressive ART scale-up strategy to impact the epidemiological profile of HIV/AIDS in the 
country by way of a specific program objective and supporting operational objectives for the 
national ART program. 
 
According to our SD-model results, the strategic goal to ‘prevent, halt and begin to reverse 
the spread and impact of HIV and AIDS by 2015’ might be plausible for Lusaka if the huge 
need for additional clinical staff is met. Regardless of the roles of additional non-clinical 
supportive-service workers, the potential success for the general strategic objective ‘to 
expand access to HIV prevention, care and support for 80% of people living with HIV and 
their families and/or caregivers by the end of 2008’ was limited. The intervention strategies 
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did explicitly outline the need for ‘strategies to strengthen human resource development and 
management in order to increase the number and capacity of health workers required to 
effectively deliver HIV care and ART services’ as well as to ‘strengthen program 
management and coordination for Health Sector HIV/AIDS prevention, care, treatment and 
support activities at all levels’. At the time, the sheer number of trained providers for various 
roles was not being quantified. As will be presented in the next chapter, the findings 
provoked a sense of urgency and became a focus of discussion during engagements with 
stakeholders. The opportunity to do detailed planning with the model findings against these 
elements of the strategy were cut short, as follow-up activities could not be carried out. The 
insights gained on this issue would not have been generated without employing the dynamic 
model, consistent with Patrizi’s relevance of strategy evaluation for ‘evaluating relationships 
among elements of strategy’, including ‘coherence of different strategy elements, complexity 
of interrelationships, understanding of interdependence and interrelationships, and evidence 
of systems thinking and complexity understandings’ (2010: 99). The model enabled us to 
‘bring in’ a number of dynamic components and to consider base and alternative scenarios ‘in 
the presence of’ a number of factors—a huge benefit from an investigational perspective. For 
informing ‘personnel decisions informed by strategy’ (Patrizi 2010: 99), onward tactical 
planning to improve execution, such as the expansion of training programs for clinical 
providers, could only have been realised through communicative and consensual action with 
further intensive facilitation of the model among stakeholders.  
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6.6.6 Dissemination 
 
The dissemination process comprised three specific events. First, we organised a conference 
call with the entire investigation team to iron out any final questions or concerns before 
inviting a broader group of stakeholders to a formal presentation of results. Second, this 
formal-presentation workshop was held, which included investigation-team members who 
were in town, as well as key officials from NGOs and the government. The third event was a 
second presentation, organised with the HIV/AIDS donor group in Lusaka. In all cases, the 
model and its results were presented through a PowerPoint presentation, as opposed to using 
a live software-enabled model to run scenarios of interest to the group in real-time. The 
modelling consultant was only available for the conference call and did not travel to Lusaka 
for the other events. The presentations stimulated significant discussion and, especially 
considering the format, were enlightening to participants. 
 
Time and effort on creating the model over that of engaging in use of modelling capabilities 
for learning and strategy reconsideration limited optimal use of the model. As we came closer 
to the third step of the final dissemination, our team faced internal questions about our to 
confidence in the inputs and outputs as well as clarity on the most effective future use of the 
model and its results. We also had unexpected absences of key members. I drafted a journal 
entry the day after the final phone call with the investigation team, prior to broader 
dissemination.  
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Overall, it went OK. The start was rocky because the numbers on ART in the base run 
seemed off to one participant and, indeed, they were. This set a tone of slight doubt I 
think on the scenarios that came later; however, there was solid discussion and 
engagement on the runs. There is definitely a feeling that we are trusted on the 
modeling process. This keeps coming back to me as a core concept in all of this. The 
process use has been apparent in how the discussion leads to new or revised questions 
for the model. On the social betterment side—it’s unclear. We are spinning the 
process now not as a ‘truth-finding’ study but more as a tool/process to promote 
policy dialogue. The ART coordinator didn’t show up—he was in the US on a study 
program. The extent to which this will ever serve MOH is minimal I think. NAC[’s] 
setting will likely be a better place for dialogue, but the risk there is no action.   
 
Based on this feedback, I organised an additional dissemination meeting with a key group of 
stakeholders as part of the agenda for the monthly meeting of the cooperating partners (i.e. 
donors and United Nations representatives in Zambia), so as to ensure wider dissemination 
and discussion. The model presentation and results did indeed engage participants, but the 
sessions were too few, too short, and so did not promote argument on strategy or action 
planning.  
 
6.7 Process limitations 
 
In addition to the cancellation of future policy-dialogue activities, a number of process 
limitations are important to note. In particular, the restricted availability of stakeholders, the 
virtual model-consulting format, budgetary considerations, and the curtailment of the model’s 
use. 
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6.7.1 Restricted availability of stakeholders 
 
As illustrated clearly in Figure 3 and laid out in the national strategy, there was explicit effort 
to increase the volume of patients entering the system for ART and related care. Stakeholders 
in our process were among those who were directly implicated in responding to this upsurge 
and in rapidly implementing the array of basic services to enable this expansion. To pull key 
managers away from this critical work may have greatly hindered the strategy itself and, in 
reality, actually put lives at risk. The investigation team determined early on that a hybrid 
consultation approach—one that pulled stakeholders from their work only selectively and 
productively—would be advisable. The benefit to this approach was to rapidly move from 
conceptual representations to a model prototype. The prototype could have catalytic points of 
input built into the timeline, while the key stakeholders maintained the expansion of critical 
services for people in dire need. A limitation to this format was a lesser sense of input and 
ownership of the model by stakeholders and potentially different or nuanced boundaries for 
the model. In addition, actual program or strategy changes may have been minimised, owing 
to this lesser engagement. 
 
6.7.2 Virtual modelling 
 
As a professional SD modeller was not available in Zambia, we contracted an expert 
modeller based in the US. A key aim was to develop a professional model, not an amateur 
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one. Consultation was done virtually (by phone and email) with the investigation team. Given 
the limitations with the availability of stakeholders (outlined above), having the modeller on 
site would have had a limited return on our investment. Ideally, stakeholders and modellers 
might be able to work together intensively over a long period of time and build such a model 
organically. This was not feasible in our case. I functioned as the ‘front man’ for the process, 
working with the modeller after iterations with stakeholders, except for the few occasions 
where everyone was on the phone together. It is hard to postulate what the limitations of this 
format really are, other than pointing out the potential benefits of a more intensive, organic 
process of iteration with stakeholders and speculating on the boundary shifts that might have 
occurred for individuals. 
 
6.7.3 Budget considerations 
 
Given the amount of resources being allocated for health-service scale-up, the funds that were 
available for complex and intensive evaluations were limited. The total cost of this project 
was around US$150,000. Most of the costs were incurred to pay for the modelling consultant. 
The consultant offered a discounted government rate, which was half of his normal corporate 
fee. This was helpful, although it was still approximately double that of a standard 
government consulting rate. Special waivers were required by the modeller on the contract. 
This is due to the array of clients the modeller had in the corporate domain, whereby radically 
reducing his rate would have impacted his rate history for future work. This limited the 
budget for the consultant to do further facilitation or adaptation of the model with 
stakeholders. A benefit was to keep the project closely tied to deliverables and on-track 
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toward a ‘finished’ product: a model and set of base- and alternative-model runs. We had 
accommodated for time for the consultant to assist with model updates up through the policy 
forum, but owing to its cancellation, a few days remained unused on the consultant’s 
contract. 
 
6.7.4 Curtailment of model’s use 
 
The fact that further use of the model with policymakers was cancelled created a number of 
limitations. The compelling findings of the model were only communicated to a number of 
mid-level government officials—those who could make adjustments to the program but not 
make major strategic shifts or re-prioritisations. The process of moving from an investigation 
tool to an approach for facilitated strategic change was cut short. This negatively impacted 
the ultimate value of the project in general, resulting in a lost opportunity for informed 
strategic evaluation at the appropriate level.  
 
6.8 Implications of process limitations 
 
Overall the modelling process yielded a compelling representation of the system and 
intriguing results on alternative human-resource allocation to tasks to cope with the rapidly 
advancing ART scale-up strategy of the MOH. Having the opportunity to use the model in 
transformation-oriented workshops with ministry officials and program managers could have 
yielded greater utility. The model was also somewhat challenging to convey as a newcomer 
to the approach.  
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There were significant intellectual benefits from working on the model for the investigation 
team, as evidenced by the generation of novel questions and an opportunity to simulate future 
scenarios. At the same time, further use of the tool in a transformative manner (for 
considering change) may have yielded more benefits.  
 
A general observation of our model-development process is that there was an overriding 
focus on the development of a well-engineered model itself and insufficient opportunity for 
its use among policymakers and managers. Anderson and colleagues point out the trade-offs 
when employing a simulation model during group model-building and the dilemmas of the 
object versus change-making spectrum.  
 
Another important feature of having a running simulation model as an integral part of 
group model-building is that all such models impose a considerable amount of 
formalism and analytic baggage on a group’s thinking. For example, all systems 
dynamics models are focused on dynamic behavior over time, have stocks and flows, 
identify feedback loops, and require specific parameter values to run. These 
requirements constitute a two-edged sword. On the one hand, formal requirements to 
create a final model in a pre-defined form can stifle and block emergent conversation 
patterns among the client group if the process is not carefully managed. On the other 
hand, the formal structure of the final models imposes a healthy empirical discipline 
on the conversation. (1997: 5)  
 
In our case, our work would not qualify as group model-building in an intensive sense, as we 
used a mix of one-on-one consultations to pressure-test qualitative model structures and to 
refine the overarching hypothesis and strategic evaluation questions. Group meetings were 
few, owing to the huge workload of those involved. In the end, the model portrayed the 
system and resonated with participants’ mental models and even enabled expanded 
consideration of the system, its components and its boundaries. At the same time, intensive 
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facilitation and more prolonged use of a diverse set of simulations together with participants 
and relevant policymakers might have enabled real change in strategy.  
 
We did hope to employ the model further through engagement with policymakers at the 
Ministry of Health. I had made a plan to do this and had an agreement with my new work 
supervisor in Tanzania to return to Zambia early the following year (2009). This plan was 
thwarted because of the aforementioned major political and financial scandal at the Zambian 
MOH some months later (PlusNews 2009; Usher 2010). In hindsight, in my role as 
evaluation manager, optimally I would have planned for contingencies around these activities 
and recommended an extended period of simulation use to anyone aspiring to conduct such a 
process. Moreover, in general, and if at all feasible, the inclusion of participants in model-
building should be planned for. If these conditions cannot be met, then the model will be an 
academic one only. We achieved the analytical and representative processes of data 
collection, specification and modelling rather than a broader facilitation of potential change-
oriented dialogue and strategy redevelopment. In the project’s objectives we had listed in 
generic terms further use of the model and results as proposed ‘future planning activities’. A 
better approach, however, might have been to plan carefully and purposively for such a 
dialogue process as an integral activity of the national program. It turned out that this was a 
serious omission, which, ultimately, minimised the utility of the whole process. 
 
In the Zambia case, the co-investigators (the modeller and I) created initial causal-loop 
diagrams (CLD) and structural diagrams and then vetted these primarily through one-on-one 
consultations with individual stakeholders. Two team meetings were organised for group 
feedback as well, but only after the initial diagrams were developed. Stakeholders did not 
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create the diagrams from the beginning. This is potentially why later on we see that there was 
some level of mystery among stakeholders around the model’s results and assumptions. By 
not having stakeholders create these from the beginning, the benefits of a facilitated process 
to build shared understanding and to jointly explore boundaries was not realised; however, 
owing to trust placed in the co-investigators, the stakeholders did not dismiss the model and, 
in many cases, felt it reflected a plausible structure.  
 
A range of individual reactions were expressed by stakeholders, using a simple reaction form, 
after the first presentation of the prototype among co-investigators. The form asked whether 
the approach would be useful in providing insights to our evaluation questions and whether 
the approach would be beneficial to Zambia’s care-and-treatment evaluation activities. Table 
12 summarises these reactions. From the comments, there is a tension between the use of the 
model to bring insights and the need for accuracy in assumptions and the data inputted. For 
those who marked ‘extremely’ useful or beneficial, hopes that it would give insights and 
increase importance on redesigning program structure (and investment) at the national level 
were cited, with an emphasis on future planning efforts.  
 
From this, we could also assert that these processes mean different things for different 
stakeholders, which redoubles the argument that in order for systems-based evaluation to be 
useful and beneficial, the explicit use of the approaches and tools must be considered closely 
in terms of these transformative and representative strengths.  
 
The intense engagement of stakeholders in identifying the operational program structure (as 
opposed to the program theory), and determination of behaviours of that structure and the 
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boundaries of the system relevant to the program scope are critical for an SD-related 
diagramming process. This helps to identify broad sets of concerns, competing goals, 
capacities and constraints (Fredericks 2008). The involvement of stakeholders is critical in 
facilitating a better understanding of the program and its dynamic implementation.  
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Table 12. Reaction of Investigation Team to SD Protoype Model and Results 
To what extent do you think that the 
system dynamics approach will be 
useful in providing insights to our 
evaluation questions? 
To what extent do you think that the system 
dynamics approach will be beneficial to 
Zambia’s care and treatment activities in 
relation to our evaluation questions? 
Not at all useful 
Somewhat useful (1) 
Very useful (2) 
Extremely useful (1) 
Not at all beneficial 
Somewhat beneficial (2) 
Very beneficial (1) 
Extremely beneficial (1) 
 
In the space below, please provide reasons why you indicated the above ratings. 
 
Somewhat (1): 
It will probably give an overview of 
the response to the evaluation 
questions and provide a picture but 
due to various uncertainties it will be 
difficult to give an exact precise 
answer to the questions. This 
however will be the closest insight I 
know of that will provide the 
answers. 
 
Very (2): 
I think that a model that can show the 
impact, positive or negative, of 
specific services would be useful for 
planning. 
 
Seems very useful in creating 
potential interventions and looking at 
the potential interplay of various 
activities. 
 
Extremely (1): 
I am hoping it will help us prioritize 
supportive services and decide what 
best to invest in. E.g., if the exercise 
finds the most effective use of 
supportive services is in increasing 
HIV testing rates, we want to focus 
on finding services that do that. 
Somewhat (2): 
I am a little pessimistic because of the 
overall numbers of HIV+ patients needing 
care. 
 
To the extent the model can translate into 
reality and be verified for activity efficacy it 
will be beneficial. 
 
Very (1): 
This will at last give an indication of what 
services resources should be used and 
therefore find a sustainable solution to the 
issue assuming all assumptions are correct. 
 
Extremely (1): 
 
We need big picture approaches to 
evaluating care and treatment. Not just 
narrow outcomes like mortality rates and 
CD4 response. 
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As has already been proposed, the fundamental ‘richness of a systems inquiry is not about 
detail but about value’, with participants gaining a stake by actively contributing in defining 
the boundaries of the system so as to build deeper meaning and understanding (Williams 
2007: 8). The boundaries of a structural model were shared with stakeholders at periodic 
intervals, primarily in one-on-one discussions, and emphasised the representative use of the 
tool as opposed to taking opportunities for further facilitation and use among stakeholders. 
The editors (2008: 8–9) refer to Flood’s (1999) notion of using systems inquiry for ‘learning 
within the unknowable’, where the process of facilitating discussion on the values, 
boundaries, and interrelationships of a system’s situation provides a more solid basis for 
collective action than just data alone. This can be highly dependent on the stakeholders 
themselves and what they value as being a ‘credible’ process. In my case, working in a very 
fast-paced initiative, in a traditional, hard-science, government-agency environment with 
medical doctors, epidemiologists, and biostatisticians, the timeliness and quality of the data 
collected and the perceived rigour of the analysis is paramount. This environment was not 
always conducive to deeply reflective discussion on boundaries. A traditional paradigm based 
in epistemology perpetuates a culture where the data should reflect an untainted, observed 
reality.  
 
Homer (1996: 2) reminds us of the ‘law of garbage in; garbage out’. He notes that while it is 
intriguing to experiment with an exploratory model, we must be careful when moving beyond 
the exploratory stage and ensure that a scientific method is followed. This process includes a 
model that is ‘based on accepted concepts and relationships’ using all possible historical and 
verifiable data, only using data which comes from or can be supported by empirical evidence, 
and which allows for iteration upon iteration to build improvements and updated hypotheses 
 228 
(1996: 3). As will be presented in the next chapter about the post-dissemination of the 
Zambia model, research participants expressed a trust that our model had this kind of 
‘fidelity’ and, overall, that people could relate to the overview diagram; at the same time, it 
was suggested that the model be used to facilitate further dialogue and scenario development.  
 
As discussed in Chapter 2, Cabrera and colleagues offer ‘four fundamental patterns that 
connect the systems universe’ (2008: 304) which include Distinctions, Systems, 
Relationships, and Perspectives (DSRP). The authors note that ‘in order to make a distinction, 
one must establish an identity and exclude the other … All distinction making involves a 
boundary that differentiates between what/who is in and what is outside the set boundary, 
between internalities and externalities’ (2008: 304). This concept is particularly helpful in 
considering the entities engaged in a program’s context and their affect and effect on each 
other. Conversely, the authors’ use of ‘Relationships’ searches for patterns which define the 
relationship of concepts as complementary to their distinctions, pointing to ‘the affect of 
relation from A to B and from B to A and the effect of relation on B from A and on A from 
B’ (2008: 304). I found myself using this idea naturally in each presentation and research 
conversation for the project and thesis to describe the dynamic nature of the evaluation 
approach we were devising (at the time, I had not yet come across Cabrera’s framework). 
 
Based on discussions in my research and experience from implementing the evaluation 
project, the DSRP framework could have been quite useful in the initial stages of model 
development or evaluation to work through the components with stakeholders, in order to 
enrich contributions and shared understandings of the system and shared challenges. It could 
also be used as a springboard to chart a path for focusing data collection, analysis, and 
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stakeholder engagement and use. However, this is as far as the approach could go, and it 
stops just before offering a description of how an evaluator can delve deeper into analysis. 
Assessing the outcomes, judging the operational effectiveness, or assessing the quantity and 
quality of the tangible products of a program are critical steps which necessitate skills in 
appropriate tools and methods.   
 
To offer a new approach to evaluation brings a concurrent question of sustainability and 
whether there is potential for the method to be used after technical support is provided and 
finished. We assessed stakeholders’ opinions on whether employing the SD approach could 
be sustainable as an approach for planning and evaluation in Zambia now as well as in the 
future. All participants had similar opinions on the extent to which the approach was 
sustainable in Zambia. No one felt it was ‘extremely sustainable’ or ‘not at all sustainable’. 
Three people marked ‘somewhat sustainable’ and one participant marked ‘very sustainable’, 
adding the following comments: 
 
  Somewhat (3): 
This question depends on the capacity for having someone local to rebuild or 
rerun the model regularly. I am not sure if this is the plan but that training 
would need to be intensive to be sustainable. 
 
Sustainability relies on simplicity and the ability to translate to various 
 programs and projects. This model may be too complicated operationally and 
 philosophically. 
 
 Capacity hinges on your training MOH people or others on how to use the 
 methodology. 
 
 230 
 
Very (1): 
I think this will be sustainable as using this approach requires secondary data 
which is relatively cheaper to obtain as [it] is less time consuming and uses 
less resources in terms of monetary. Zambia is rich in data which can be used. 
 
To aid in sustainability, knowing and having the capacity to employ different systems tools is 
critical for the evaluator to mediate the situation of evaluation, not only determining the 
system. As outlined in Chapter 2, methodologies offer different approaches, which can be 
applied to situations and questions in various degrees of depth, as desired. Moreover, 
evaluation is a political activity that influences methodological choice. Evaluators should 
explore, in a purposeful way, how to engage with stakeholders in order to elicit 
understandings (Chelimsky 2009: 51). Different stakeholders have different expectations 
around what constitutes adequate rigour. In some cases, the manager of an evaluation activity 
may need to hire a professional who is versed in a specific ‘systems’ approach or set of tools, 
depending on the issue and question at hand. Our project showed that it was going to be 
impossible to learn about and apply more than one systems method, given available time and 
resources. Also, once the approach was chosen, to then learn how to do a SD model of high 
professional and credible quality would have taken me perhaps a year of training and 
experimentation, which we did not have. Moving from a qualitative picture of the system to a 
model or scenario would not have been possible without the use of some ‘tried-and-true’ 
approach and, in our case, hired external professional support.  
 
In the Zambia case, a tension in our work was the drive to accurately represent and simulate 
versus time and resources spent to use the model process to explore boundaries and generate 
wholly new visions to improve the situation on the ground. Kurtz and Snowden recognise this 
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tension when it comes to facilitating systems’ explorations at the same time as attempting 
analysis in light of contextual reality: 
 
We call our practice of keeping the human context foremost in our considerations 
phenomenological or more commonly ‘contextual complexity.’ It means mainly that when 
we use agent-based simulation models (and we do, in certain circumstances), we use it as a 
tool for the exploration of possibility and generation of ideas, not as a tool for recommending 
courses of action. (2003: 465) 
 
In our case, the modelling process did not involve hours and hours of workshops with 
stakeholders; instead we held a significant number of individual consultations about the 
model’s structure and inputs, with stakeholder meetings at two critical points: final-model 
structure, and acceptance of inputs (dissemination, discussion, and consideration of results). 
 
Below are two questions from notes from a pivotal meeting where the prototype was shared 
with the investigation team, which included a number of vertical stakeholders. The questions 
illustrate the nature of the feedback received from vertical stakeholders in the model-
development process.  
 
1. How do we control for error and have confidence in the results? One error in one 
variable/data source has a multiplicative effect on the generation of results. We will 
need to continue to explain the nature of modelling and the use of verifiable data and 
recognise those areas where certain assumptions were made. Fitting and sensitivity 
analysis will assist in this process. 
 
2. What about service quality? Till now there has been an assumption that relieving 
medical providers of [a workload] burden will result in greater time for patient care. 
Does more time for patient care translate into better-quality service? A great provider 
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could spend only a few minutes with a patient and provide excellent care, while 
another, perhaps a student, spends an hour and provides a novice level of care. 
Supportive services should be able to affect death rates as a result of improved quality 
of care. NGO partner to provide dashboard’ items for quality control for us to 
consider for the model. 
 
The approach in Zambia enabled stakeholders to comment on and participate in the process, 
but from an established representative prototype as a point of departure. Inputs from 
stakeholders were used to ensure representative accuracy as opposed to facilitation of new 
understandings. Those boundaries related to service quality were reconsidered, however, as 
illustrated by point 2, above. Even though the SD model triggered this consideration, it was 
not included in the model in the end, as it required structural adjustments and unclear data 
sources. We were efficient in moving towards a useable model. On the other hand, the trade-
off and consequent limitation was a more narrowly facilitated (and somewhat ‘pre-
packaged’) model, which did not allow for extensive critique or a more expansive recasting 
of boundaries drawing more closely on the concerns and values emanating from stakeholders. 
 
This approach is at odds with ‘process use’ and is more in line with promoting ‘instrumental 
use’ (Patton 1997). First, from the stance that the evaluator must facilitate the process by 
engaging intended users so as to increase use of findings (instrumental use). Second, from the 
observation that the evaluation process and how it is facilitated can affect the use of findings, 
noting factors of use (1997: 20) and non-use (1997: 63) (process use). In defining process 
use, Patton states, ‘process use refers to and is indicated by individual changes in thinking 
and behavior, and program or organizational changes in procedures and culture, that occur 
among those involved in evaluation as a result of the learning that occurs during the 
evaluation process’ (1997: 90). 
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As noted in Chapter 3, Patton outlines four primary categories of outcomes related to process 
use: 1) enhancing shared understandings, 2) supporting and reinforcing the program 
intervention, 3) increasing engagement, self-determination and ownership, 4) program and 
organisational development (1997: 111). Patton and other studies like his on the subject of 
‘evaluation use’ were consulted to elaborate categories and questions for researching the 
evaluation process and the use of its findings. 
 
Without concerted facilitation of ‘process use’ and ‘instrumental use’ employed strategically 
together, it is difficult to achieve influence of an evaluation for social betterment (Henry 
2003). Based on this Zambian SD-model case study, it can be suggested that we cannot 
entirely separate Patton’s notions of use from Henry and Mark’s (2003) proposals for 
evaluation influence. For an evaluation to have influence, evaluation must satisfy ‘process 
use’ categories first.  
 
As I prepared to disseminate the model’s results, even after the intensive development of the 
model with the consultant and the time spent on the collection of data, I still found it a 
challenge to communicate the model to others clearly. I found myself not understanding or 
not being able to recall some of the internal logic of the model. I note in my journal, ‘A lot of 
it still seems to be in the consultant’s head—this could be a major weakness of this tool—its 
highly intricate set of moving parts’. I was concerned that this level of complicatedness might 
‘create a smokescreen’, which could be dangerous when presenting and seeking validity. It is 
also a potential barrier for a novice or curious evaluator, which underscores the need for well-
thought-out development and use processes.  
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I also found that the depiction of the interrelationships as put forth in the model 
representations was sometimes a barrier for general audiences and that communicating to 
others would be critical for the model’s final dissemination. In a presentation entitled ‘The 
complexities of HIV/AIDS treatment and care in Zambia: Innovations for planning and 
evaluation from a systems theory perspective’, I presented the prototype diagrams and 
analysis plan to a national conference hosted by the Zambian National HIV/AIDS/STI/TB 
Council in February 2008. I had only twenty minutes to present and was overly prepared, 
with far too many PowerPoint slides. At the time, I felt that I had to include all of the 
conceptual diagrams used for the SD model. This may or may not have been necessary. I did 
not have enough time to go through each one in detail, but I noted their basic assumptions 
and points. I wrote in my journal an observation that ‘people were visibly nodding their heads 
when I spoke of the needs for a systems perspective and less linear view of planning and 
evaluation for the ART scale up in to the future. It was difficult to tell how people were 
interacting visually and technically with the diagrams’. I spent only seconds on each one, 
presenting more on the essential ‘need-to-know’ items, rather than going into detail on every 
causal relationship. I sensed that people who would see this for the first time would need to 
be able to trust the researcher and process to a fairly high degree (i.e. they would need to 
proceed on faith, rather than understanding everything about the SD process themselves). I 
fielded two questions from the audience, both similar in terms of the scope of the different 
data sources required and concerns over validity, given that some data will be based on 
personal opinions and expertise as opposed to empirical data. The exact words used by the 
questioner were, ‘How do we move with confidence with the model and simulations?’. In my 
response, I noted the need to iterate on the model and simulations with experts and people 
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from different perspectives in order to get closer and closer to ‘true reflections’ of current and 
future states. I recognised the limitations of the model and the need to set reasonable 
boundaries and expectations. I said, ‘80% of our data would come from existing sources, with 
the other 20% coming from reliable estimates from experts.’ Even at this prototype stage, 
there was comprehension among the audience on the overview diagrams, concerns about 
inputs and assumptions, and at least the appearance of trust for the researcher. 
 
As the SD model’s development continued, there was discussion between the CDC team and 
the model consultant on inclusion of parameters, noted in my journal entry, below: 
 
In discussion with the consultant yesterday on inclusion/exclusion of HIV Medics—
He seems to keep coming back to excluding them since they are not active in Lusaka. 
This for me shows a tendency for him to keep focusing on the use of SD for analysis 
of current situation whereas as I keep suggesting the need for the ‘virtual’ use of 
adding it in for scenarios to consider. i.e. here is Lusaka w/out medics—and here is 
Lusaka with medics.  
 
We eventually included the HIV medics as an alternative scenario, after further discussing the 
needs of the exercise with the modeller and his improved understanding of the significance of 
the HIV Medics as a service. Communication on small and large details was critical but was 
often hampered by our working remotely, with him based in the US and our team in Zambia 
full-time. 
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6.9 Conclusions 
 
Overall, the SD model purpose and process ended up as focused heavily on the delivery of 
the model, or representative use, and not as explicitly on process use. Devising a 
representation and then feeding data to the model based on existing data so as to inform 
future scenarios was a central focus of effort in the time available. The process lead to a 
robust picture of the system and encapsulated the intricacy, interrelationships, and complexity 
of the system as a whole for use by stakeholders. At the same time, there remained a 
perceived element of mystery in the root of the assumptions and the technical construction of 
the model itself, in relation to comprehending the generation and meaning of outputs and 
results.  
 
Up till this stage, all of the work had been conducted by non-Zambian technical and SD-
program experts, with only three exceptions. The approach required significant expertise 
from a contracted, professional modeller, and the time and capacity for the local team to fully 
grasp and maximise the approach was limited. There was sufficient trust and comfort in the 
model and results to disseminate more widely to stakeholders. In the Zambia case, it was 
important to have stakeholders with expertise in the subject matter so as to enable the 
description of an accurate set of behaviours for the SD model. We did not continue to use the 
model among stakeholders to add, hone or reinterpret the model and its results. SBE methods 
may require new individual capacities to communicate techniques, strengths and limitations 
to donors, regulators and stakeholders. A lens to inform method choice is needed to fuse 
exploration of systems factors (such as the DSRP framework put forth by Cabrera et al. 
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{2008}) with particular methods with specific attention to how they drive engagement for the 
representation and transformation of systems. Determining the type of uses required by the 
users—whether representative and/or transformative—is a beginning. 
 
The modelling and dissemination process included steps that enabled aspects as well as 
hindered aspects of utility. Primarily, the process produced a highly professional 
representation of the system but did not move in balance toward transformative change. The 
representation of the system served as a professional-level example of defining the system 
and problem in terms of their placement and interrelationships. Sufficient time and process 
steps limited opportunities to build shared comprehension about issues about the system as 
well as engaging stakeholders’ assertions of their claims on validity of opinions, data, and 
proposed actions. The representation was robust enough to help catalyse expanded 
reinterpretation of relationships, interrelationships, and boundaries but facilitation to move 
stakeholders to consensual coordinated action was curtailed. Table 13 includes the summary 
of observations for this phase of the Zambian SD-model case study with respect to each 
aspect of utility. 
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Table 13. Observation Summary: Part II—Implementation of the Zambian SD Model  
Utility Aspect Part II 
Implementation Observations 
Trigger Consideration of the system representations came through 
individual consultations in reaction to diagrams, created by 
modeller in consultation with the evaluation manager. 
Shared comprehension Process of diagramming representation of the system was not 
facilitated as a group exercise. Representations were 
comprehensible to individuals.  
Validate Process of creating system representation done individually in 
group presentations, not co-created. Individuals able to question 
model results. 
Reinterpret Process of creating system representation done primarily 
individually. Brief presentations to groups using overview 
diagram. Prototype diagrams easily elicited reactions and 
reinterpretations. Process for reinterpreting in light of results did 
not occur. 
Action Actions taken by individuals as a result of the process were not 
substantial. Process for integration of results for action-planning 
was postponed and eventually cancelled, owing to MOH financial 
crisis. 
 
The choice of SD was driven by the tangible nature of SD concepts, the ability to do analysis 
as well as description of the system, and feedback from the Ministry of Health on the 
preference for a population-level view. We also had to be practical in terms of the availability 
of stakeholders’ time, having a minimal-to-moderate level of engagement as opposed to a 
series of intensive workshops.  
 
For dissemination, two groups were targeted: an invited group of representatives from partner 
agencies and relevant government authorities, and a presentation to the cooperating-partners 
group, which included representatives from bilateral and multilateral donor and United 
Nations organisations. In retrospect, these sessions could have been more useful if they had 
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been organised as facilitated dialogue-and-planning sessions as opposed to presentations of 
the model and scenario results. This would have allowed for consensus-building, action-
planning, and the potential for greater change and benefit for service delivery. Research 
conversations conducted after these two presentations is presented and discussed in the next 
chapter. 
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Chapter 7 
 
Case study Part III 
Interpreting utility: Results of dissemination of the Zambia 
SD model and summary of case findings 
 
7.1 Introduction and themes 
 
This chapter shares data from research conversations and interpretations on utility after the 
dissemination phase of the SD model project and summarises the overall conclusions of the 
case from all sources. Guided by literature and concepts from critical hermeneutics, data and 
interpretations underlining the themes are presented. The chapter concludes with implications 
specific to the Zambia case and suggests some implications for SBE, which are discussed 
more broadly in Chapter 8.  
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Overall, the introduction of the SD model structure and results readily triggered stakeholders 
to reflect on their existing boundaries (i.e. their beliefs and values) and stimulated 
reinterpretation of interrelationships as well as the generation of new possible boundaries of 
the ART care system. Data suggest that stakeholders had comfort with and an understanding 
of the model’s structure, but they also talked about concerns with the perceived 
complicatedness of the approach. Participants also expressed concern about the potential for 
false assumptions to be reified in the model calculations, but, at the same time, they placed 
confidence and trust in the investigators as long as limitations were communicated in written 
and verbal presentation. These perceptions, together with curtailed use of the model as a tool 
to facilitate transformative change, limited the opportunity for individual stakeholders to: 1) 
assert their claims on validity of opinions, data and proposed action towards a shared ‘is’, 2) 
reinterpret boundaries, interrelationships and perspectives toward a shared ‘ought’, and 3) 
move toward consensual action for system change.  
 
There was disagreement among participants about in-country capacity and the hypothetical 
sustainability of such systems-based approaches in Zambia. Some felt strongly that with 
minimal training and institutional ownership this capacity could easily grow, while others felt 
that the model’s level of abstraction and complicatedness would necessitate significant time, 
effort and resources to build local capacity in systems-based evaluation (with SD as the point 
of departure). 
 
These themes emerged from the post-dissemination phase of the modelling process after 
dissemination meetings in September 2008. Ten participants, including me, engaged in this 
second round of research conversations. Five participants who were part of a dissemination 
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session but who were not involved in earlier in-depth meetings or discussions on the model’s 
purpose, design and structure are referred to as the ‘outer circle’. One participant from this 
group was part of the pre-model conversations but was not engaged throughout the model-
development process. Those who were more closely engaged in the model process totalled 
five participants, three of whom were part of the pre-model-phase research conversations as 
well. The other two were heavily engaged in model design, whether in the form of feedback 
on its scope and structure or the data-collection phase. These participants are referred to as 
the ‘inner circle’. The observations from these two ‘circles’ differed in terms of breadth but 
they actually did not generate entirely different themes. Given the manner in which we 
facilitated the process through episodic engagement and the small number of research 
participants, this is not surprising. The value of distinguishing these groups is helpful in 
understanding the different purviews of participants and their comments, particularly for the 
two people most directly engaged in the model’s development.  
 
Themes interpreted form this round of research included the role of making the system 
represented as a whole, concern about model validity, and a desire for more use of the model. 
The model captured the holistic nature of essential care-and-support services for ART 
patients, and how this holism enabled boundary re-interpretation was appreciated. The 
validity of the model-produced results was a common concern expressed by the research 
participants. A clear desire for expanded use of the model among the stakeholders’ peers and 
policymakers to enable hoped-for transformative change was also expressed. Elements of the 
model—in particular, the graphical system representations—easily triggered exploration of 
privately held boundaries, which then generated a wider set of programmatic and contextual 
components relevant to the ART strategy and related HIV/AIDS services, like the scale-up 
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strategy in Zambia. Participants raised concerns with the validity of the results, which were 
mainly relative to their understanding of the situation, the model itself, and the large number 
of assumptions required, which may not have all been grounded in verifiable data sources. 
There was some comfort with the use of expert advice as a data source in the absence of other 
research; however, at the same time, there was doubt as to the ability to extrapolate the 
results. This led to suggestions that more explanation and use of the model as a tool for 
planning change was needed. Additionally, in this theme we find members of the inner circle 
sometimes confused about the quantitative inputs for the model and the means by which these 
were determined. The third theme was that the full benefit of the model and the SD approach 
itself was not realised. This is attributable to its curtailed use in Zambia and, in retrospect, 
very likely the earlier process of model development. Participants suggested that use and 
dialogue be continued at various levels after the initial dissemination. This was planned but 
was eventually terminated, owing to the financial scandal at the Ministry of Health (MOH). 
The unforeseen scandal, which cancelled my opportunity to return to Zambia after my 
departure to Tanzania, had an obvious impact on the further use of the model. The lack of a 
champion for the model, as well as a lack of technical support, was raised by some research 
participants in relation to sustainability. Dissemination of the model and its results as an end 
of the process rather than a beginning to of a meaningful facilitated change process ultimately 
limited utility.  
 
The following guiding questions were used to guide research conversations in the post-
dissemination phase: 
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Table 14. Guiding Questions for Research Conversations—Part III: Post-Presentation and Dissemination Context  
 
1 
 
What observations do you have about the model and the discussion about it you 
participated in? 
 
 
2 
 
Do you have any specific questions about the model itself? 
 
 
3 
 
What does the model accomplish and likewise not accomplish in terms of enabling 
program evaluation and planning for ART care and support? Please give examples. 
 
 
4 
 
 
What are the limitations of the model, if any? 
 
 
5 
 
What might be the added value of the model, if any?  
 
 
The following questions were added to the above for participants from the inner circle group: 
 
 
6 
 
As a participant in helping to develop the SD model, what parts of the process were 
useful, which weren’t and why? Give examples. 
 
 
7 
 
Has your participation in developing this model had a direct impact on any decisions 
you have made or may consider in the future? If yes, how did participation in this 
process influence you? 
 
 
8 
 
Would presentation of the model be relevant to clinical providers and community 
workers (i.e. nurses and peer educators)? 
 
 
The extent to which the SD model facilitates the ability of participants to recognise their 
prejudgements and reconfigure their prefigured notions of their pasts past towards a new and 
expanded set of implications for the future is interpreted (Heidegger 1962; Ricoeur 1984). 
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Second, the extent to which the model’s application was based in and enabled social action, 
moving us from process use (Patton 1997) to evaluation influence and benefit (Henry 2003) 
way of strategic or communicative action is assessed in the data shared (Habermas 1976). 
Taken altogether, we can consider the implications of the case-study research with respect to 
the utility aspects for SBE and Huz’s (1996) domains for evaluating systems-thinking 
interventions. 
 
Participants were able to and scale-up strategy and the role of the SD model. 
 
7.2 Common theme: Triggering exploration of representations— 
          boundaries and interrelationships 
 
Triggering exploration of stakeholders’ pre-understood boundaries which enabled 
reinterpretation of system boundaries and interrelationships emerged clearly as a readily 
gained utility of the SD model. The potential for this was actually suggested in the pre-model 
research phase as tapping ‘privately held’ and ‘renewed’ outward-focused boundaries. Data 
suggests that two types of boundary-setting were indeed possible: bringing privately held 
boundaries to the fore to then aid in re-interpretation generatively. ‘Generative boundary-
setting’ refers to participants engaging with the model and based on their privately held 
boundaries – expanding their understandings beyond what was represented in the system 
diagrams.  
 246 
 
 
Figure 5. ‘The Spaghetti Diagram’ 
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Diagrams and simulation results were intuitive, and participants’ privately held boundaries 
were confirmed. During the second round of research conversations, I provided description 
and clarification again, as required, on model structure, scenarios and results, often sharing 
the presentation slides again. In the first conversation, a participant referred somewhat 
affectionately to the model overview slide (Figure 5 above) as the ‘spaghetti picture’, an apt 
epithet that conveys its visual structure, which is why it is labelled as such in this document. 
 
7.2.1 Generative boundary-setting 
 
Participants from the outer-circle group appreciated how the SD model and results helped to 
broadly consider questions about the ART care system. When reflecting on the 
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representation, they were able to raise the importance of additional components or influencers 
of importance relevant to system boundaries. The model enabled stakeholders to share 
perspectives on the present system through graphical depiction and critical analysis of system 
factors and interrelationships so as to imagine the refigured future and related ART strategy 
issues (Ricoeur 1984).  
 
In presentations and research conversations the role of language as a medium for facilitating 
understanding is clear, since the model triggered discussion and further elaboration of the 
system boundaries among participants, trending towards unified understandings (Gadamer 
1998). Building on earlier understandings in relation to the role of private and renewed 
boundaries, we can see from this point in the project that the SD model’s approach does 
indeed enable the generation of new and unfolding understandings through dialogue. This can 
serve as an opening to guide groups of stakeholders who are oriented towards reaching 
understanding with each other to share their claims about truth and solutions for coordinated 
action (Habermas 1976). 
 
A participant from the ‘outer circle’ working for an international donor group was enthused 
about (potential) broader application of the SD approach. This refers back to the need for a 
shift in our values through heightened awareness and an emphasis on evaluating the 
implementation of projects, on monitoring and evaluation (M&E), from a narrow focus on 
number-based targets towards paying attention to quality of care and real-time outcomes of 
services. 
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Interviewee: From what I recall seeing, I think it was a very useful model, because I like 
things like creating scenarios, because it [...] gives us the ability to sort of 
‘What if [this], what if [that]’, and [...] have different options on how we can 
provide some solutions to implementation. I think we just don’t do enough of 
it. 
 
I think there’s a lot of assumptions that ‘We’ve set targets, right?’, and that we 
expect countries to just get [to] the target, when we don’t look at, really, the 
nitty-gritty of the ‘how’ and how all the different factors around the systems 
actually can influence us as to whether we meet those targets or not. More 
importantly, that it goes beyond the target. 
 
These data suggest that dynamic representations of the ART care system and strategy being 
evaluation can enable expanded consideration of system issues and critical activities 
‘underneath’ the veneer of strategy. We continued to explore the model’s results in terms of 
considering the least obvious among them.   
 
Interviewee: Yeah; I think for me it was really just the impact on the health facility around 
increased— scaling-up ART, because we glorify so much this target … We’re 
over 50 percent in comparison to the other countries, but what is it actually 
doing? What is the burden on the system? We’re only talking about HIV, but 
when you link it— some of the questions that the consultants are always 
asking [as well as] the cynics around AIDS, and ‘Is money going to AIDS?’ 
and ‘Is [it] weakening the health system and an ability to cope with other 
diseases?’ and all the rest of it. 
 
But I think it’s just a question of the burden on the health facility and where 
we can make changes, just by not even, maybe, changing the cadre, but maybe 
changing where and who does what outside the system, and more: getting the 
community system that’s been around forever to do much more and take 
ownership much more around [it], but not relying totally on the public health 
system as the one that— you know [what I mean]? 
 
Here, the analytical output from the model triggered reconsideration of boundaries for 
program implementation in specific focus to the potential of the community supportive 
services. These reconsiderations then referred back to the system’s structure and the role and 
interrelationships of different actors represented.   
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Another participant from the outer circle (from the Zambian government) appreciated the 
holistic inclusion and interrelationships of program factors, the potential use for facilitation 
and analysis, and the potential further use for transformative change at the national level. 
 
Interviewee: My general observation is that it is a good model. I think when I got back to 
the office and I was, sort of, trying to go through [the presentation hand-outs]. 
And when I see these materials [print-out of presentation slides], I think one 
thing that I observed is that it is actually very important in the sense that it, 
sort of, highlights issues that maybe we don’t [usually] directly link to the 
ART services. It’s sort of showing us the other side of the coin on issues that 
actually affect [the] provision of ART services, which we don’t look at. And 
even when we do, for instance, [look at] the evaluations and even the annual 
reviews, we don’t actually focus on those issues to see as to how are they 
actually driving the whole program. So that was actually the thing that came 
out. It was very, very important, and I think it’s useful. It’s an eye-opener in 
terms of when you’re doing evaluations for these programs, what should we 
focus on as opposed to the ‘business as usual’. 
 
Grove: So it helps to lead us to some other evaluation questions—other evaluation 
issues that we haven’t necessarily looked at before. 
 
Interviewee: Exactly, exactly. I think— just to sum it up, I think it’s some kind of ... if this 
is the scenario, I think normally we are in this part of the scenario where we 
see the effects of other programs. If we use this or something like a hydraulic 
thing [drawing] to be something like this, so these are the pressure valves here, 
these are the pressure valves here. So we actually view things and the 
evaluation and the ART program from this side and on side A yet on side B 
there are a lot of other issues that actually, sort of, we don’t usually look at.  
 
The SD model clearly triggered further exploration of inter-related issues that were important 
to this interviewee, to the point where he offered his own dynamic drawings on the ‘pressure 
valves’, generating new understandings of his own about the interrelationships of the system. 
 
And, probing further on the issue of utility, we conclude that it has both representative 
strengths as well as utility for action planning. It is clear below, in the transcript, that I am 
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still debating the overarching use of the approach, that perhaps I am still focused on its 
representative strengths. 
 
Grove: Right, so, do you then see— because I’m kind of struggling with this myself, 
in terms of the utility, [the] use of the model, the benefit of the model, or of 
what we’ve done. Do you see what was presented the other day? More maybe 
as less of an analysis and more of a planning [...] process that triggers thought 
and planning, or do you also see the analysis that was done as evaluation or an 
evaluative activity? And I’m trying to figure that out myself, whether we’ve 
evaluated anything really, or are we just trying to forecast and plan? 
 
Interviewee: I think for me I see it in both ways, [as] an analysis sort-of tool and also [as] 
an evaluation sort-of model or tool as well. So it’s a tool that will help us in 
two areas for planning, which is actually to be very, very strong on the 
planning side, but then it would also provide a lot of information on the 
evaluation side, like on planning for evaluation and where to focus. It actually 
helps us to sort-of, maybe, ask questions, to answer certain things that we are 
seeing that maybe we cannot explain why they are happening in that way. 
 
A technical partner from the outer circle appreciated how the use of data worked together 
with the insights generated from considering the structural representations to encourage 
stakeholders’ expanded considerations of values and beliefs about the system and the 
interrelationships about the program. Here, she points to how the representative process feeds 
the facilitation-and-dialogue process.  
 
Interviewee: Okay. I think [...] on a gut level I found it engaging, sort of academically 
engaging, because often I’ll go to meetings and you hear reports, and 
everything is what you already knew. And [...] it can get very frustrating, 
because there’s [...] no thinking outside the box, or it’s just regurgitating the 
issues, the concerns, you know, no new statistics or [...]. So [...] there’s no 
engaging discussion. Nothing, nothing new really. 
 
And I found this [SD approach] a new way of looking at it. The issues are still 
the same, but at least [it’s] coming at it in a new way and maybe shedding new 
light on it. And I found it most interesting, because how you were able to put 
in this multiplicity of variables, and then to see like [...] the help [it provides, 
such as seeing that] the HIV medics aren’t putting that [much in]— you know, 
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[that] scaling may not give you the benefit that you would have anticipated at 
the beginning. And other aspects may have greater benefit.   
 
And I found that very interesting, because it [...] is shedding new light. It’s 
sort of peeling back the layers [...] and seeing things that you might, on face 
value, not have seen. 
 
She continues on, to note how the model enables reinterpretation of boundaries on questions 
of potential interest and importance.  
 
Grove: So, you know, it sort of raises more questions to pursue. I mean, have we ever 
really done a good client-satisfaction [survey]? What does that mean in the 
setting? Is it that they only had to wait five hours instead of seven hours to be 
seen? 
 
Interviewee: Sure. And that gets back to why a model like this is interesting. If it raises 
more questions, I think it’s a good thing, and it helps to enlighten what’s really 
going on here. Because, for a long time ... I mean, I’ve worked in HIV. The 
first patients I saw was when I was in nursing, [working as] a nurse, and that 
was several years ago. So it’s been a long time, and often I’ve said to myself, I 
don’t think we’re asking the right questions, because as you see [...] the rates, 
especially in the early [19]90s, just going up steadily, steadily, steadily, and, 
[...] [you] still [see] repeated stigma. You think you [have] got a handle on one 
issue; and then it crops up again. Unprotected sex: it crops up again. Denial; 
risk taking. And [...] often I’ve said [that] I don’t think we’re asking the right 
questions. 
 
So at least when you have something like this you’re ... you’re sort of opening 
it up and saying, ‘What are the variables? What are all the possible 
variables?’, rather than looking at it in a very linear, traditional way. So if 
you’re asking those questions, I think it’s important, because, you know, we 
know that two, three, four years down the line, people get incredible treatment 
fatigue—and how do we put that into the model? You know, we might have 
reduced viral load for two years, and then human nature takes over. People 
think, ‘Oh, I’m better now. I’m— maybe this virus isn’t as bad as it— as I 
thought it was. Maybe [...] I’ll be better now’. You know, [the thinking that]: 
‘I’ve regained my weight. I’ve regained my strength’. 
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Another participant from the outer circle commented on how it enabled internal reflection 
and raised questions directly about her own work, in terms of targeting certain cadres of 
workers and the need to better analyse costs and quality of care in the system.  
 
Interviewee: I think for the planning part, I was saying earlier [that] I would have to think 
about this. We do a lot of training, and one of the things we do when we’re 
putting together our plans, [we say,] ‘We are going to train this type of cadre, 
and this type of cadre’, and with the way the model was presented, [and 
considering the gravity] right now [of] the human-resource crisis, and it’s best 
to actually train where we can get the most, should I say, for our money, and 
offer this in terms of time, and just how [to organise services] in terms of 
coverage. 
 
When you look at some of those tables where you see how— what it would 
cost you, and in terms of time and everything, by training and sending in [a 
particular] group of people. For us it’s very important, because they say, 
‘Okay, if we train medical doctors, this is what we’re getting’. I don’t think— 
[...] the coverage won’t be adequate, if we get to so many people and we’re 
looking at systems-strengthening and everything that’s just going to add a 
whole work load on them and all that, but if we train this kind of people and 
this kind of cadre, so we might be making a bigger dent in [the patient load] 
just in terms of care and service than that [the whole system].  
 
This participant, in considering the potential of the approach, closed her comments by 
stressing that in current times of financial crisis, we need to explore all possible 
methodological options, in order to be able to find efficiencies in program delivery. This is 
done through identified synergies, or at the point of interrelationships.  
 
By pulling together a comprehensible representation of a complicated system, we were able 
to explore sets of issues and factors beyond that representation. These boundary 
considerations are outward looking and potentially transformative. We also find that the SD 
process taps into existing knowledge and understandings. 
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7.2.2 Expanding privately held boundaries 
 
The SD-model’s structure and results not only provided an opportunity to explore expanded 
ideas about the system’s representations, but it also showed the capacity to tap and bring out 
participants’ pre-understood notions of the system’s structure. Our existing prejudgements 
and understandings are brought to inter-subjective relationships and conversations as well as 
the reliance on our prefigured past to imagine a new future (Heidegger 1962; Ricoeur 1984).  
 
A senior Zambian government official from the inner circle was comfortable with the model, 
as he felt the overview representation (the ‘spaghetti picture’) accurately depicted the 
interrelationships that he already presumed about the structure of the system. This was 
common among other participants as well. He also noted the model’s potential to invite and 
allow discussion and refinement of boundaries and components through a deliberate process 
(transformative use) focused on the system representation and model results. I raised a 
lingering concern that I had had from the beginning of the project—that only a small group of 
us were doing the ‘representation-building’ or ‘theory building’. I worked with the consultant 
to develop initial representations of the structure, which we then vetted with a smaller group 
in the inner circle. I asked one participant to explain his comfort level with the model’s 
overview diagram, also known as ‘the spaghetti picture’: 
 
Interviewee: I know it’s been called ‘spaghetti’. [but] For me it’s quite clear and logical. 
Yes. But, you see, the first thing is that people start seeing this is a lot to begin 
with. They’ll consider there’s a lot to take in, but for me, it is very clear and 
very logical. […] It takes into consideration what is currently happening and 
tries to put them [the data] in the right perspective. So it’s perfectly okay 
’cause I think we did something similar to this. Not to this detail, but 
following the patients and deciding what programs or strategies would come 
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up. Very straight forward and simple. But without these ‘variation 
observations’, where you could change this kind of service; what’ll happen to 
this [...], but in terms of just identifying what services we should have, not 
bearing in mind what the impact will be, and things like that, but knowing that 
this has to be done, this has to be done, and this has to be done; who will do 
what. 
 
So we did a bit of it like that, especially when we were trying to look at the 
human-resource requirements. That’s what we actually did, but here we have 
the benefit to say, ‘If you put a food program into effect, it has these 
ramifications’. That is, I think, the added advantage of using this model, 
because you have that as an output. 
 
I continued to explore what he felt its primary use was in terms of representation or 
transformative change. He pointed out its dual purpose, depending on how it is used, which 
highlights the unique capacity of its dynamic structure and the need to frequently review and 
re-evaluate in reference to our privately held boundaries and interrelationships. 
 
Interviewee: I think, right now, first and foremost, it helps with the planning, but of course 
whenever you’re planning something you have to always review and re-
evaluate. It comes in that process of analysing what you’ve done: ‘Is it 
working? And what is the outcome of that?’. Then you can easily modify. So I 
think it’s a tool which is for planning and for evaluation or analysis. So it 
works both ways. That’s the advantage. Initially our initial effort was really 
[about] planning. It was never used for analysis, because we didn’t have 
anything to work on. You just identify things and then you implement. Then, 
when you come back— 
 
Grove:  You hope some people— 
 
Interviewee: —you hope something has come back, but here we’re saying, ‘If we do this 
much, how much do we get out of it?’. So that is the advantage. 
 
One technical partner from the inner circle referred to his appreciation of the inter-related 
elements represented and the model’s dramatic results, but he returned to his initial, pre-
understood boundaries by remaining focused on scale-up as a core priority. For him, the 
analytical outputs confirmed his presumptions: 
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Interviewee: So, I guess, I just— I think you’ve got a more fundamental message than 
supportive services with that thing. I think that, you know, I know that you’re 
really focusing on supportive services, but [...] that’s an, even to me, even 
more important, fundamental message, which is sort of what, what you can 
expect, what we can expect work-wise over the next twenty years.  
 
[Interviewee is referring to the ‘monitoring bulge’ – Figure 6 below] 
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Figure 6. The Monitoring ‘Bulge’ 
 
Research conversations revealed that the stakeholders appreciated how the model enabled 
reflection and critical thinking on an expanded set of factors and how the model assisted 
participants in triggering more questions for evaluation. The approach can be used to 
facilitate evaluation in a way that expands and stimulates critical thinking as well as confirms 
existing understandings. The ability for the model to reveal some potential impacts of the 
strategy for the future that would not have been readily recognisable otherwise, such as the 
number of healthcare workers required and the pivotal role of screening services, was clearly 
appreciated. Perhaps the biggest contribution of the approach, according to participants in this 
case, is in its use for planning, as opposed to the provision of ‘answers’ as evaluation results. 
The potential to trigger existing understandings about a system and to then reconsider these 
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understandings provides a useful point of departure for forward-looking strategic evaluation. 
While the added value of the SD model for exploring private and generative boundaries was 
apparent and appreciated, participants resonated with the model diagram more than the 
technical inner-workings of the model. 
 
7.3 Common theme: Model validity and ease of use 
 
Participants were comfortable with the extent to which the model could represent their 
prejudgements. The representation allowed consideration of the present and facilitation of a 
possible refigured future. However, ability to satisfy tenets of communicative action, such as 
confidence in the validity of the arguments undergirding the model, was compromised. The 
lack of understanding about input variables and process format was not sufficient to share 
perspectives on claims about truth. While the data in sections above suggests that the 
structural aspects of the model readily provoked critical reflection and reinterpretation of the 
ART scale-up strategy in Zambia, concerns were expressed by participants (sometimes by 
myself and sometimes by others very close to the process on model validity and the role of 
imprecision in relation to the assumptions, sources of data and aggregation, and perceived 
complicatedness of the approach. At the same time, trust was placed in the investigation team 
that allowed a window of plausibility. Members of the outer circle emphasised that the 
assumptions and sources of data were imprecise and that there is a need for more explanation, 
in clear terms, of the model and its inner-workings. Participants from both the inner and outer 
circle noted the potential difficulty of both doing the mathematics as well as explaining it. 
While participants expressed discomfort with the level of perceived complicatedness, there 
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was trust exhibited in the investigators, in some part owing to their organisational affiliations 
and expertise, to be up-front and clear about the limitations of the model. There are two sub-
themes from the research conversation data relevant here: trust over precision, and 
communication on limitations. 
 
7.3.1 Trust over precision 
 
Participants felt a trust on the part of the investigation team and were able to consider the 
model as a discussion tool. Clearly, like any other, it was an imperfect approach, so it was 
critical to have openness and communication around gaps in data so as to mediate any 
potential misinterpretation of findings. As Habermas (1976) notes, open communication and 
communication of beliefs, truths and validity claims can improve our chances for a 
coordinated way forward. If this communication is not open, too purposive towards one set of 
understandings, or the ability to put forth claims to validity is not possible, the result can be 
manipulation and, certainly, inaction. 
 
A donor partner from the outer circle remarked on general concerns with evaluation models 
in the wider policy community. The participant called for the groups working on models to be 
multidisciplinary in their make-up, based on diversity in participants’ points of view and on 
variety in their training and experience. This seems not to be for political reasons but instead 
because of the additional perspectives and mixture of expertise the participants could offer.  
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Grove: So a question I have is: we showed the diagram of the theory and everything 
on the paper. We pumped out numbers and scenarios and things. What makes 
you so sure that we’re—  
 
Interviewee: Telling the truth. [laughter] 
 
Grove: —on track. Right; telling the truth; know what we’re doing. Would there be 
suggestions on opening the process more transparently? Is it okay the way it 
was done? Kind of trying to get at how a process like this plays out, and what 
people’s thoughts are. 
 
Interviewee: The in group [investigation team] or the technicians, are they all sort of 
scientists or what? 
 
Grove:  Sort of, yeah. 
 
Interviewee: Right. ’Cause, I think, probably, the only thing I’ll suggest is that, in scenario-
setting, that however technical the issues are, that the group should be as 
multi— 
 
Grove:  Representative, or, yeah— 
 
Interviewee: —representative as possible. I’m thinking around people who maybe look at 
more behavioural stuff, the sociologists and the behavioural scientists, [I 
think] that you can still include the very technical issues around sampling and 
the rest of it, but I think that they will provide inputs into human behaviour, 
which may bias [from a particular point of view] — do you see what I mean? 
So if you’re creating, removing this and adding that, they may provide added 
value in making comments around that. So I think probably it would be, my 
thing would be—and that is where the question comes when people are talking 
about modelling. They say, ‘Oh, but it’s just science; it’s not real’. 
 
Grove:  Right: virtual. 
 
Interviewee: If you take it to Kanyama [an urban area of Lusaka], people don’t behave like 
that [adding their inputs on an external model or process], and the nurse will 
not behave like that. Of course she’ll do [what she is told to do]— do you see 
what I mean? 
 
Grove:  Yep. 
 
Interviewee: So it’s just getting the reality, and maybe getting people who understand 
human behaviour, ’cause I think this is what we’re dealing with around a virus 
and health-seeking behaviour, and that kind of thing, that it requires probably 
nonscientists to be part of the dialogue. 
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While there is a trust expressed, this quote is illustrative of a wider call for more perspectives 
to contribute to maximising the evaluation’s relevance and utility. The goal is not to build a 
perfect model but rather to use the model as a tool for problem solving, planning and action.  
 
A technical partner from the outer circle appreciated the model and its results but, as can be 
seen in the transcript, she conveys caution about the precision of the data in the model. I 
asked her whether she felt the model was useful, and if so, on which grounds: 
 
Interviewee: Oh, absolutely. I have never seen what you were able to do with the numbers, 
making policy decisions or public-health-care decisions based on numbers like 
this that come from a model. I’ve never had an experience like that in public 
health. I thought that was very effective. Now the one thing I’ve learned, 
having gone through and sat through some M&E discussions: so often the 
numbers are incorrect. I’m not saying [that] yours are in any way, but I’ve 
seen major decisions being made about communities based on numbers, and if 
you look more closely, the numbers are wrong. Obviously there’s a reporting 
problem where numbers are inaccurate. But I was really impressed: from this 
model you could put in numbers and come up with— and make decisions, 
such as, ‘We need a cadre of healthcare workers who are cheaper to train, who 
can do some basic skills, and we could significantly decrease mortality and 
improve the workload’. That kind of data I think is great. 
 
From her comments here and similar comments from others in the data, there is an 
appreciation for the capacity of the model to handle data and provide insights, but there is not 
an admission that those insights are true or that they actually need to be so. Rather, they 
should facilitate additional understandings to bring together with other data for decision-
making and those should then be used to continually inform and improve upon a model. 
 
A participant from the Zambian government, from the outer circle, stressed the importance of 
longer-term use of the model. This underlines the clear role in this situation of an evaluator 
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who needs to be trained and understand and communicate the limitations of this and other 
systems-based approaches.  
 
Grove: What would you say is your [...] comfort level with all of the assumptions that 
are in the model? I mean, I think on several occasions we basically said— like 
on the ‘safe sex after diagnosis’ [Insert Figure 5], ‘safe sex after termination of 
treatment’, we had to [...] just set some numbers, because we didn’t have [...] a 
hard-and-fast, longitudinal, epidemiological study that was telling us that we 
should set it exactly at ‘this’. Also, on some of the availability and coverage 
rates of the different supportive services that we pitched up [included], we had 
to, kind of, look at some data, talk to some people, and, basically, in some 
cases, make guesstimates in terms of what we were putting in there. What’s 
your comfort level with that? 
 
Interviewee: I guess, looking at the whole process and the rationale behind the whole 
model, I think— right now I think it’s acceptable, but in the long run, as the 
model is refined, I think that’s when one really needs to go into the nitty-
gritty. I guess now, [...] maybe asking the people who see the way it operates, 
and maybe you as a pioneer— maybe the best thing right now is to really 
understand the nitty-gritty, because it’s a model. So as we use it, then it will 
sort of unfold a number of issues that we really have to consider. So to that 
effect [to be able to consider scenarios], I think right now that would be 
acceptable, but I think the use of projections and assumptions is allowed. The 
good thing is that whatever the assumption that you are using, it’s also 
supported with some program data [from the Zambia ART program]. So, I 
think for that level, I think it’s acceptable. But in the long run, you would need 
to zero in on the specifics. 
 
Comfort with simulated data at a high level doesn’t ensure continued relevance as the system 
is continually reconsidered and explored among its parts. With the same participant as above, 
I continued to explore the issue of whether or not he feels he is able to understand the 
model’s structure even without having been engaged in building it and, moreover, whether he 
essentially trusts the people who have done this work.  
 
Interviewee: Yes, I’m comfortable with it. Actually it’s clear to understand it, especially if 
you work in M&E and have been to the field and understand the issues. It’s 
very clear what’s here and what’s actually happening on the ground. 
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Grove: Okay, so based on that, [we can say that] there is some level of confidence that 
we’re approaching it correctly. One of the things I’m looking at in terms of the 
thesis, is sort of [...] the professional trust, and the fact that to do a model like 
this, [it] is pretty complicated, and you actually need a professional modeller, 
like we did hire. You could train people to do modelling and that sort of thing, 
but you may [come] out [of it] with some models that have issues or problems, 
or just don’t have the level of experience that a model that’s done by a 
professional is backed up with. But that’s kind of a dilemma as well, because I 
feel like there’s a little bit of an inaccessible process that goes on, that some 
people may not feel comfortable with [it] if they weren’t part of the theory-
building themselves, [that they could] kind of refute [it] and say, ‘I can’t stand 
behind this, because I wasn’t part of the dialogue’. But it sounds like: as long 
as it’s represented pictorially comfortably [that] you’re okay with it. 
 
Interviewee: Yes, yes, yes. 
 
He expressed his comfort with the diagrams (the ‘spaghetti’ picture and monitoring ‘bulge’ 
graphic) because it easily represented his views on the system and the direction of the 
strategy. It also suggests a level of trust he had in the professionals engaged in the project. In 
my view, these themes point to the need for the evaluator to be able to engage, and build 
engagement, in multiple ways (i.e. group work, relationship-building, and one-on-one 
feedback) to ensure stakeholders are appropriately informed at critical points of the model 
development and analysis process. 
 
A technical partner in the outer circle spoke of her ease with the pictorial elements of the 
diagram, but she admitted to possible confusion and even a potential avoidance of the 
modelling equations involved: 
 
Grove:  Did you find any of it confusing? 
 
Interviewee: Not what was presented, I didn’t find that confusing. If you got into the 
algorithm and the mathematical modelling, I probably would have. I would 
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have found it interesting, because I like statistics, but it would have 
probably— then it would [be] get[ting] confusing [for me]. 
 
Grove:  Right. 
 
Interviewee: But in general, [in terms of] the principles that were presented: no. I think 
there’s some nuance [...] that you could think about: ‘Is that [...] assumption 
correct?’. Or, [...] for some of the trends [...] our colleague brought up some 
issues, and I’m like, ‘Yeah, maybe there is an issue there …’. But as far as the 
model itself [goes]: no. But it is at a pretty— at an abstract level of thinking. 
So, I think for [...] your average program manager or— I think those concepts 
may become difficult to grasp when you bring all these variables together. 
The general principles, I think people could understand, [...] but as far as [...] 
how it was presented: no, I didn’t find it confusing. 
 
Later in the conversation, when exploring more specific concerns of the generated results, 
this technical partner was wary about the potential for imprecise assumptions as well as the 
inherent complexity and assumptions behind many of the variables: If an assumption is 
incorrect, the incorrect data point is then aggregated causing amplification of potential error. 
 
Interviewee: But, like [the] clinic workload, there’s a lot of assumptions that go into that. I 
mean, a highly skilled practitioner can handle much more [of a] workload and 
[can] do it at a high level of efficiency and effectiveness, [...] [at which] a 
beginning practitioner couldn’t. So a novice nurse or clinical officer might be 
able to see four patients in an hour effectively, whereas a highly skilled 
clinician could see ten. So the clinic workload is a variable that’s very fuzzy. 
You know it’s based— you could have [...] many variables going into that: 
training, experience, specialised training, whatever. 
 
Different levels of expertise among providers were not catered for in the model. A site-level 
disaggregate activity or dynamic model could have captured this level of adaptation and 
simulation. At the same time, this technical partner is assured by the fact that results from one 
source would not, and should not, be used on their own to make sweeping changes to policy 
or program. Only the placement of analytical representation within a transformative-change 
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process, including other data sources and arguments on the best way forward, could move 
stakeholders to action.  
 
Interviewee: I’m comfortable with it, because it’s— as you said in the presentation, that 
you’re ‘looking down’. I think it was the National ART Coordinator who said 
(or it was one of the people at the Ministry [who] said) they want a bird’s eye 
view.  
 
So it’s— they’re not going in [...] and looking at the individual. They’re 
looking at the big picture. And that gives me some comfort, because you have 
time, I think, [...] to watch and see how it plays out. And the [...] decisions that 
you make, I guess that maybe it’s [...] something to think about, using a model 
like this. Since there are so many assumptions and so many potential variables, 
the decisions you make based on [them] should be incremental. They should 
be watched carefully for the outcome. You should have—or we should have—
like, clear benchmarks to see, ‘Well, is this making a difference?’. 
  
So, for example, if we—based on this model [...] and some of the results—if 
we find that the health [HIV] medics aren’t as beneficial as we thought, [...] 
what is the benefit [that] we [...] could measure by ramping up home-based 
caregivers and palliative caregivers, and [...] community or mobile-health 
services? 
  
So you could say, ‘Okay, for the next— if I was the Minister of Health, let’s, 
for the next three years in two provinces, ramp up these services and look at 
the outcomes’. So from a public health point of view, you’re not doing 
anything dangerous, per se. You’re tweaking the model, I guess, and seeing 
what the outcomes are. 
  
So on the individual basis, you’re not changing the standard of care. You’re 
not changing [...] the clinical guidelines that we know are best, given the 
resources [...] and capacity here. You’re [...] looking at perfecting the system 
of delivery. So from that standpoint, I feel comfortable. 
  
But I wouldn’t feel comfortable to put in billions of dollars into something and 
[...] say, ‘Get rid of this cadre, and then put all of our eggs in one basket’, but 
to [...] tweak the system and to learn more: [...] in that way I would feel 
comfortable with it.  
 
These data underscore the importance of setting out an explicit plan for using the 
representation of the system produced by the model and its results as part of a wider dialogue 
and action-oriented process. Trust in the investigators is critical for analysis; however, an 
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equal trust in data and structure is needed to use the evaluation effort wisely. This trust is not 
unique to SBE. However, what is unique is that it calls upon evaluators to identify 
appropriate use of dynamic representational information together with transformative change 
process facilitation.   
 
When stakeholders considered the validity of the model and its results, one participant from 
the outer circle said that the professional stature of the investigators had a lot to do with the 
acceptance of its validity, even with open and fair disclosure of limitations. 
 
Grove: Why do they accept it, even knowing that probably a good many of them don’t 
have a grasp over all of the arrows and boxes and all the underlying things? 
What makes that go? 
 
Interviewee: I think because of the people presenting it. ’Cause when you come up with 
something, you’re saying, ‘Oh, this is for CDC [Centers for Disease Control 
and Prevention], this is from a leading modeller, he is an expert in this, and 
he’s done this before: he knows. Basically he’s [at] the top of his game when it 
comes to system dynamics’. 
 
So people don’t question you as much as if you said, ‘Oh, this is so–and-so, 
who came from the streets and is presenting this “something”’. Because, fine. 
We did say where our data was from, so that makes it easier to accept in some 
of the places. So we said, ‘Oh, this is from [the] CSO [Central Statistics 
Office, Zambia]’, and having people, like— we actually talked to our partner 
agencies and got data, and they did see us collecting the data. 
 
So if another leading, published scientist is sitting there, and his [or her] name 
is there, they say, ‘This must be true, because [s/]he’s written a lot of papers, 
and, therefore, we will accept— [of] course I might not understand it, but I 
know what the end result is. That’s why I’m going to accept it, because I know 
the people who have written this’. 
 
Trust in professional stature provides a balance to the concerns about analytical precision. 
This is potentially very dangerous if not thoughtfully mediated in the investigation process. 
Evaluators must consider the predominant mode of the work (whether to facilitate boundary 
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exploration and critique and/or to focus on observation and analysis) and then consider 
appropriate approaches to build and ensure trust among stakeholders. 
 
7.3.2 Limitations in understanding the model and its validity  
 
What unfolded for research participants was an appreciation of the power of the model and its 
results but also the noted apprehension about the model’s large number of assumptions and 
data points as well as lack of understanding about the model on the investigation team. It took 
several iterations for me to gain comfort with what we were putting forward. While a certain 
degree of imprecision was accepted, owing to the trust placed in the investigators and an 
appreciation for the approach, several participants closer to the process expressed more 
substantial concerns about the assumptions and imperfectness of the data that was used as 
inputs. It was suggested that there is a critical need to communicate the limitations of the 
process and approach—both to general audiences of stakeholders as well as the individuals 
tasked with generating the model. Ideally, more orientation, training and capacity-building 
would be required to truly incorporate individuals working alongside, or directly with, the SD 
modeller, in order to fully maximise learning (Qudrat-Ullah 2008; Williams J. 2010). This 
has implications for the utility of SBE more broadly, in the balance between a system’s 
representation and its transformative change.  
 
In one conversation, I explained to a participant that even during the process of creating the 
presentation, I myself was sometimes confused. This is due to the lack of time to gain direct 
experience with the SD approach. Working with the modeller remotely added challenges on 
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top of the little time I had for more self-instruction and training. What I was interpreting from 
the model’s results was at times different from what the modelling consultant was 
interpreting. I told the participant, ‘I mean, there were times where I would say, “Okay, on 
this one we’re saying this”. [And the modelling consultant would reply,] “No, we’re actually 
saying this”. And I was going, like, “Why is that again?”. You sort of have to [go] back, 
back, back into the theory again’. While I had aspired to become proficient in the approach, 
the time and experience required to individually manage the complicated modelling itself 
prevented me from attaining this goal, while I tried to keep the project as a whole on track (I 
was under deadline to finish the project). Additionally, as was presented earlier, the modeller 
advised that this development of skill would take a substantial amount of time, and rushing to 
produce something with minimal skill could result in a problematic model.  
 
A technical participant from the outer circle echoed concerns about assumptions, and she 
stressed the need to be clear and open about the limitations of the approach, as well as the 
need for her to become more personally versed in the model in order to be able to engage 
more comprehensively. She also assumes some level of accuracy in what is being presented, 
based entirely on a trust in the investigators, owing to their affiliations, credentials, and 
access to routinely verified data.  
 
Grove: So, along those same lines, there was a small group of us who put together the 
theoretical ‘backbone’ of the whole thing: [...] the ‘spaghetti picture’ and the 
way we see the system working. There was only a few of us who did that. So, 
you[r] having not been involved in that part of it, how are you— are you 
confident that we have it right; or what if we have it totally wrong? 
 
Interviewee: That’s a possibility. What if you have it totally wrong? But I think I’m 
confident that you have a good guesstimate, should I say. Just looking at 
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where you’re coming from, and maybe because we just seem to believe that 
CDC gets the right information. 
 
But yeah, I think I’m confident, and if you do get it totally wrong, I think, at 
the end of the day, what the assumption— sometimes assumptions are wrong 
because of this and that, but I don’t think with the way we’ve been, twenty-
five years into the epidemic— I mean, it’s a mature epidemic now. [The word 
‘pandemic’ is the word for this.] 
 
I think with all the lessons learned and having come this far, the assumptions 
wouldn’t be far off from the truth. I think that’s the best way I can put it. 
 
Another particular research participant, this time from the inner circle, was and analyst in our 
office who was actively engaged in data collection. She expressed great concern about the 
number of assumptions the model used and the confinement of the aggregate versus more 
delineated sub-structural focus of the model, which, in her view, limits sensitivity testing. In 
our report, we clearly noted that sensitivity testing was limited, as we assumed that our 
audience would demand this testing in the sense of more traditional linear mathematical 
models: 
 
Interviewee: One of the main observations, as we were working on it, is that it’s really 
based on a lot of assumptions, and, therefore, if you get some assumptions 
wrong, you can be completely off or [...]—depending on the assumptions—
that’s the same as [having] the [wrong] output. So it could be really varied. So 
what I was [...] thinking, as we’re having discussions of where, like, you really 
have to tie down the assumptions and make sure that they’re as close to the 
truth or reality as possible, because even things we’re supposed to include are 
not too sure.[…] 
 
You have to start looking at the sensitivity, whether it’s male or female, and  
then when you’re talking about gender, ’cause those are things we didn’t 
really take into consideration, ’cause we have taken the whole population [data 
not disaggregated by sex]. 
 
But, that said, once we had the data in— so it’s really interesting to see the 
way different things are set when you turn something on, or the flows, or you 
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turn something off, then you’d be able to see the impacts on— that’s, like, on 
the whole population; what would happen if this is the ‘what if’ scenario. 
 
So on that basis I thought it [the SD model] was really, really good, and [...] 
then it can [be] use[d] both in management and planning. But we really need 
to get our assumptions correct. 
 
We worked closely together to understand the requirements of the model and to prepare notes 
for presenting the model and results to stakeholders. We both admitted to not fully 
understanding the model at times, in addition to our limited ability with using the Vensim 
software to manipulate the model on our own.  
 
Grove: So you feel like you really understand the model? It’s not a loaded question—
I’m not trying to, like, assess you, I’m trying to— ’cause I don’t always 
[understand the model]. I saw myself not ‘getting’ it sometimes and just kind 
of feeling at a loss for things [...] just to be totally honest. 
 
[shared laughter] 
 
Interviewee: No, I understand what the model’s supposed to do, and I understand what it 
can, what it’s supposed to be able to do, but on the working of the model and 
all the baseline ones, and things like that, and how ‘clicking on different 
things’, I didn’t get that at all. 
 
I understood that, okay, if you put ‘this’ in, it’s supposed to get some kind of 
output. 
 
I shared the experience of developing the presentation from what I thought the model was 
telling us, stating,  
 
Grove: I worked on some talking points for the slides. I asked him to add 
description[s] to the notes pages, or embellish or edit. 
 
So we were doing fine going through, and he [the modeller is] helping me 
craft how you [can] deliver and explain certain things. I had the words, 
‘Here’s a limitation of the model’ in there, and he pointed out that it’s not a 
limitation. It just is what it is, and we need to be clear about it, which made a 
lot of sense, too, actually. 
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But then we got to the output slides. I wrote what I thought I was going to say 
about the slide, and then his interpretation was different—so I even sounded 
like [I was] not quite understanding what we were looking at. I saw it to be— 
well, I wasn’t frustrated. In some ways I expected it, ’cause we sort of 
outsourced some of that. I don’t know if you have to say anything here. 
 
Interviewee: Yeah; because you generally— when you’re thinking about it, you’re thinking 
‘Okay, it’s just projections of “these” based on “these”; “these” are the 
projections of what’s going to happen: “this” and “that”’. But as he hasn’t put 
me down or put it under my head and said, ‘Do this’. I seriously did not know 
what exactly was being done. I [only] knew how to collect the data.   
 
This is the data— ’cause, basically, he had to guide every single step of the 
way. If the data was incorrect, everything was off. Then the assumptions: 
‘What we’re going to do is going to be off, because of A, B, C, D’. 
 
Well, I didn’t know exactly what made it ‘off’, ’cause I didn’t know how 
everything was calculated, ’cause I know you put it in the model, but [...] was 
it calculated to give the projections? ’Cause we’re thinking, ‘Okay. This is 
projected for 2030; this is what’s going to happen’. 
 
Much later, after the dissemination phase, this research participant and I went on to draft a 
report and manuscript of the model’s process and results together with the modeller. After I 
made several presentations and went through the process of co-drafting the manuscript, I 
became much more comfortable and conversant with the model’s structure, inputs, and 
calculations, and I can now more proficiently explain and judge when to use such an 
approach.  
 
We continued our conversation and discussed how the modelling activity ended up quite 
different from what we thought we had originally envisioned.  
 
Interviewee: But how does this come in[to our work defined] as an evaluation, ’cause it’s 
supposed to evaluate— how do you use that for evaluating something, because 
you think [...], ‘Okay, we’re saying, if we’re on the same track, this is what 
we’re supposed to get’. I still don’t get the connection between the model and 
the evaluation. 
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Grove: Yeah, well, I think that it’s evaluation at a very, very high kind of level. I think 
that to call it ‘program evaluation’ we would need to be clear that your 
[anyone’s] program was the whole national program. 
 
We discussed further how this was a ‘strategic evaluation’ as opposed to a ‘program 
evaluation’, but we could not say that we had evaluated the national program as a whole; we 
had only performed an exercise to imagine the potential impact of a strategic approach. This 
data also illustrates the tension between feeling the need to investigate and prove something 
with the model results as the ‘answer’. This is in contrast to using it to facilitate strategy or 
policy-change processes. This participant became frustrated and saw that the process could 
have been more open, to allow for greater opportunity for others to be engaged.  
 
Interviewee: Yeah. I don’t see how [it is an evaluation of the national program]. But 
maybe— I don’t know. I don’t know [that] there’s more better 
understanding[s], or [whether being able] to see exactly what he’s [the 
modeller] doing and how it’s being done would help, but it’s quite 
complicated.  
 
I think: yes, the whole system-dynamics thing [modelling approach]—it’s 
interesting. It yields some interesting results. You can tweak it here and there, 
so I see what you are saying: that sometimes when you don’t have the actual 
data, you can probably come up with something. And when you don’t have 
something on the ground [locally available data], you can probably come up 
with something, but then you have to keep on going back [to verify or re-
assess the data]. 
 
You can’t just assume that what it comes [out] with is the truth. You have to 
keep on going back and checking what is put into it again before you [can] 
say, ‘Okay, fine, this is right’, because, as we said, when you look at [the year] 
2008, you realise, ‘No, no, no; this is way too high, or way too low’. You have 
to go back and try and peek [i.e. look at initial simulations] before you actually 
get something out [which can be trusted]. 
 
Grove: Yeah. And that’s another dimension of this that I’ve been thinking about 
again, from the standpoint of the thesis. How important is it for us to prove 
things so that the model is right, versus the importance of, kind of, getting it 
close to right and stimulating a [system’s] process? What’s your view on that? 
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Interviewee: Hmm. 
 
Grove:  You’re more of a hardcore-data person. 
 
Interviewee: Yes, I am. ’Cause you’re saying getting it close to or proving it’s right. 
 
Grove: Using it to prove a situation versus using it to provoke discussion about the 
situation. 
 
Interviewee: Okay. It’s easier to provoke discussions than to actually prove something, 
because, as I said, the data that was going in sometimes is not ... [laughter] 
 
Grove:  You had some concerns about it. 
 
Interviewee: Yes; I have some concerns on the way we’re tweaking the data and the 
numbers which were coming in. 
 
Ideally, the modelling process could have been a more open capacity-building experience for 
all engaged, so as to reduce frustrations and maximise its utility. Time constraints, lack of 
resources and the limited availability of key stakeholders prevented this. It is naive to think 
that stakeholders could become expert modellers in a short, isolated amount of time on one 
project alone; however, more orientation to basic concepts and relevant technical training on 
model structure and processing would have greatly improved stakeholders’ trust in the model 
results, and contributed to their fuller understanding, when the SD approach was being 
implemented.  
 
This participant summarised that, perhaps, the effort did not add value as compared to other 
potential evaluation efforts, owing to a perception of complicatedness and inaccessibility. 
However, she admitted that she might not have fully understood the approach.  
 
Grove: Yeah. So, as [a] kind of an evaluation [or] planning/evaluation tool, does it 
have an added value to our current set of tools? Does going to this extra effort 
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give us anything more, or does it not? I’m divorced from it, you know what I 
mean? So I want you to be completely honest. It’s something that I wanted to 
experiment with, and I’m open to whichever way it goes ’cause it’s all [just] 
data for me, so it doesn’t really matter. 
 
Interviewee: Okay; from my point of view, I think there are easier ways to do the 
evaluation than doing that [the SD model?]. And as for the added value, I 
seriously did not see any added value [that] the model itself does give you, 
because if it’s projections you want, I guess, maybe, there might be easier 
ways to do the projection, but maybe because I don’t understand it as well as I 
would like to. So if I understood the model and [had] seen that it’s not as 
complicated as I think it is ... because just thinking about the system 
dynamics—  
 
Grove:  Just the word— 
 
Interviewee: Yes. So, you think it’s very complicated. So you think, ‘Oh, it might take a lot 
of resources to do this’. So, as an evaluation tool, I personally don’t see any 
added value. 
 
The feeling expressed here could potentially have been avoided, had more time and resources 
been built into the effort to increase understanding and utility.  
 
A technical-partner participant from the inner circle, who was engaged in one-on-one 
consultations on the model’s development, noted a concern with the number of assumptions, 
the question of sensitivity, and the perceived complexity of the mathematics. Below, he 
equated the necessary procedures of linear modelling with a question about SD modelling. 
 
Interviewee: So we’ve done a lot of this kind of stuff before. It’s not ‘system dynamics’, 
but it is Markoff-Cheney; similar stuff, where you take the population of 
patients [as] they move through states, and you have conditional probabilities 
that predict, [...] with each iteration, which state the patients [will] move into. 
 
So [...] I’m pretty familiar with at least the concepts behind how this sort of 
thing works. And so [...], with any kind of mathematical model [...] the 
assumptions are always really important. And a lot of times you don’t have 
[...] very precise data, and you have to guess. 
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And I think that was the case in a lot of—not a lot, but some—of the 
parameters that you had to put into your model. The way that we [...] would do 
it [similar calculations] in cost-effectiveness analysis [...] when you had 
uncertainty around an estimate, you’d do sensitivity models around that to see 
if it’s really important or not. 
 
This participant goes on, later, when discussing ways for further use of the model, to say that 
he has confidence in the model. But he cautions that this same confidence will need to be 
gained for the model by others (beyond the stakeholders) and that its message must have a 
broader impact. Several times he notes the need for people to be ‘confident in the 
mathematics’. 
 
Interviewee: So convince the reader that [...] you’ve built a legitimate mathematical model. 
[...] Maybe in system dynamics you don’t do sensitivity analysis, but [...] the 
graphics that you presented, I really like the— you know, I had to struggle 
with it a little bit, but I really like— 
 
Grove:  The monitoring one? 
 
Interviewee: Well, the one that shows the patient burden, this is good, and that one. 
[pointing] This one, the one with the monitoring bulge.   
 
Grove: Yeah, everyone [...] likes that one, even the donor-group people were really 
fixated on that one. And I think that— [...] some of those things, if you played 
around with [them], yeah, it might look a little different, but I think [...] you 
could actually do that with a linear model. 
 
Interviewee: See: what you need to do with this—this [is] to me as a clinician and as a 
program manager—[...] this is the most relevant thing to me right now. This 
tells me what I’m facing over the next several years [referring to monitoring 
bulge graph, Appendix I, Figure 6]. So [...] what you need [to do] is [to] 
convince your people to believe this. So I would, [...] do this ten times with all 
the, sort of, different scenarios. And if it basically has the same shape, and you 
do have a plateau, and I guess I’m convinced … But essentially, if you can 
convince me that this is real, then I can plan [accordingly]. 
 
So, it has [physical clinic work] space implications. It has pharmacy 
implications, lab implications, it has clinician-training implications: this, this I 
can deal with. Right now, I feel like I’m facing kind of a big unknown. 
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This participant expects ‘standard sensitivity analysis’ versus the ‘historical fit’ approach that 
we used in our application of system dynamics. This underlines a critical area where 
expectations, limitations, and processes need to be well managed and communicated by the 
evaluator or manager as well as by the modeller. This requires a basic level of technical 
expertise on the part of the manager. The technical-partner participant went on to describe 
concerns with the aggregating function of the model, pointing to the potential for errors being 
compounded and amplified, should an assumption or estimate be incorrect.  
 
Interviewee: So what that also does is that that [...] can multiply error too. So, [...] you 
[have] got to be careful that you really understand the effect— on your most 
uncertain estimates, you [have] got to make sure that you really understand the 
effect of that uncertainty. That’s why [...] I’m arguing [...] for sensitivity 
analysis. 
 
See, so we’ve done in the past: conditional probability models, decision trees, 
and I’ve done Markov models ([which are] iterative), and I found that the error 
with— because of the multiple iterations in the Markov chains, the error can 
be multiplied very, very quickly. 
 
Yeah, so they’re a lot more attractive from some points of view, because they 
allow more nuanced estimates, but, on the other hand, they’re trickier, because 
if you get something wrong—especially if you get two things wrong that [...] 
sort of affect each other—[...] you can get huge error. 
 
Comprehension and trust in technique influence confidence, which then serves as a point of 
departure for asserting claims about validity with other stakeholders who are tackling a 
problem. In our case, the modeller was realistic and forthright about the role of the 
assumptions and made clear notations where existing data or studies were being referenced, 
versus expert opinion. This is important for furthering the practice of SD (as well as SBE 
approaches in general), in that evaluators need some basic facility and familiarities with 
systems methods and their technical limitations. At least, evaluators need enough ready 
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knowledge in order to be able to mediate, communicate and advise on methods, processes, 
and results, and manage additional experts as required.  
 
These data underscore the importance a clear purpose for the uses of a systems-based 
approach. With this, one can analyse and then implement relevant transformative and 
representative elements of a particular evaluation problem. This ideally would lead to more 
valuable findings for further, broader use in other systems. Evaluators require some level of 
ability in the method’s basic uses, functions and limitations. It is also central for the evaluator 
to be capable of critiquing the application of an SBE method, so as to ensure rigour and 
confidence. It is clear from all of the transcribed discussions above that some of the key 
purveyors of the model and its findings were themselves confused at times. Credentials alone 
may not bring credibility in the same way for all stakeholders involved. Authentic credibility 
lies in stakeholders’ confidence in the data as well. Confidence in the data opens the gates 
further to discussion and argument towards action among stakeholders.  
 
7.4 Common theme: Benefit curtailed 
 
There would have been more potential for the model’s utility had its dissemination and use 
been extended to include facilitated sessions focused on possible changes to the ART care-
and-support system. Data clearly suggest that the full potential utility of the SD-model project 
was not fully realised. As described in the previous chapter, the process ended with a high-
quality representation of the system and the scenario results, which were accepted with varied 
levels of confidence. Further facilitation and use among policymakers was planned for but 
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was ultimately postponed, owing to the crisis at the MOH. This phase was further 
complicated by the lack of my presence in Zambia. In Ricoeur’s (1984) terms, the act of 
discussion and consideration of what a refigured future could hold was cut short. This is also 
consistent with literature on SD-practice, on the importance of placing the model within a 
deliberate process of use (Sterman 2000). As a result, the utility of the model in the Zambian 
case study was not fully maximised. The work concluded in such a way that the 
dissemination of the results was the end of the process, instead of what it should have been: 
the beginning of an extended and critical process of planning and system-change.  
 
7.4.1 ‘It was just the beginning; not the end’ 
 
A donor participant from the outer circle shared her interest in the model and noted the need 
for more use. Beyond the appreciation of its systemic factors, this participant was able to 
imagine improved planning and evaluation for longer-term systemic impact. She was of the 
opinion that the model should continue to be used in a transformative way, for promoting 
policy dialogue and inspiring leadership. I asked about the potential added value of the SD 
model as an evaluation approach for dealing with complexity. 
 
Interviewee: I’m thinking that it’s more of: looking at the downstream stuff, the, sort of, 
service-delivery [stuff]. ’Cause we don’t do a lot— we haven’t done enough. 
It’s really about asking people to give us the numbers. 
 
Very rarely do we assess quality of service or [the] quality of the health staff: 
their lives as they’re trying to do this. So we just [say,] ‘Oh, “human-resource 
crisis” or “a shorter infrastructure”’—the big words, which really don’t really 
amount to anything. 
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So I think [...] it’s two-edged. The value added is around the service delivery, 
the information, [the] strategic information that then informs the policy, but I 
think that— I don’t know. Depending on who we have ... you see, the 
leadership always matters: [...] [someone thinks] that we could do ‘this’, and it 
just kind of falls; [it] doesn’t get picked up, and all the rest of it. 
 
So I think that the way it’s packaged has to be quite strategic, otherwise it 
could have been a waste of time. In the meantime, the numbers [of people 
living with HIV/AIDS] keep going up and people are testing more and more 
[positive for HIV/AIDS]. 
 
Another participant, from the Zambian government and part of the outer circle, shared their 
opinion it was too early to judge the benefit of the approach, saying that we should wait for 
more presentation and facilitation to be able to see its benefits:  
 
Interviewee: For accomplishments, I think it [the SD approach to evaluation] does sort of 
highlight the areas, for instance, that influence a program and, also, [it] gives 
us information on (when we’re doing evaluation) what are the critical 
components of the whole program (the ART program) that we should focus 
on? So it does accomplish that on the critical areas. 
 
In terms of, maybe, things that are not accomplished: in my view, [...] it would 
be too early to say that it does not accomplish certain things, especially the 
issues that we are mentioning: that [...] we have to look at [...] issues of 
couples counselling—you have to look at issues of the effect of graduation 
from the [drug] regimens and so on. I think it will be too soon [to examine the 
accomplishments of the SD approach].  
 
But maybe what I can say is [that] those are things that [...] should be 
considered for the future. Maybe then, specifics of [...] the supportive services, 
how they influence the whole scenario—[...] right now, they are not 
accomplished, but I think it’s [too] early to ... unless [...] we go into actually 
the specifics of the model and maybe try to apply it [suggested 
recommendations from the model results]. Then, I think, that would be the 
time, when those issues should actually be brought on board. But right now, to 
me, I think it’s on track. 
 
He continued on, noting how he thought the model and findings would help Zambia. This 
would, however, have required further follow-up activities which were not possible.  
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Interviewee:  To me, I think the most significant contribution is that it will actually help us 
to look at evaluation from a very different context. Actually, like I said, we’ll 
have two angles [perspectives], which actually produce a very good signage 
[visible reputation] in terms of having an efficient program of the whole ART 
service. Because the initial role— we just looked at the evaluation of, for 
instance, the ART services and the supportive services from one angle.  
 
But this one [the SD approach] is also helping us to look at the program from 
another side, not as the usual business of looking at things that affect the 
program. But this one, it will actually make us understand what the other 
undercurrents are, so to speak—the things that are undercurrents, the things 
that people do not always see or [don’t always] relate to, directly to the 
outcome of the ART services. So it will really help us in that area. I think that 
will be the most important contribution. 
 
A senior Zambian official was reassured in discussing the next steps of the strategic 
evaluation process as he felt strongly that the model needed more exposure, more broadly.  
 
Interviewee: That would be great, because then, if we can have all these different parts [of 
the process of presenting the model and results to more people], it will be 
much easier for somebody to relate to the work. I don’t know what ideas we 
can get out of it, but I feel [that] we need to expose it to [...] other people, 
rather than the people interested in the outcome (the final picture or 
projections), but people who may want to apply other things to it. 
 
He also suggested potential future applications to other diseases and service-delivery areas, 
such as malaria, maternal and child health, and primary care. In our case, this could not be 
realised, given our time constraints and funding duration. In closing, this participant felt 
strongly that someone local should be trained to be able to carry the work forward and made 
it very clear that my departure complicated further use. 
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Interviewee:  We’re happy that you’re going to Tanzania, but at the same time it is 
depressing, because then we’re losing an important member of the team. Your 
perspective is bringing [...] a new light of looking at health [care] in Zambia, 
so that is a disadvantage to us—unless we clone you—but otherwise, that’s the 
disadvantage. 
 
So we need some way of building the capacity, even locally, as much as we 
have people helping us from our side. We need people locally. 
 
 
It is useful to consider the case in terms of Henry and Mark’s framework which assesses the 
influence of evaluation in social betterment in terms of the extent to which the evaluation 
triggers a move among stakeholders on a pathway towards social betterment (2003: 298). 
Three levels are presented in their framework, each with corresponding types of possible 
change processes and outcomes. Evaluation processes or findings can bring about change: in 
the thoughts or actions of one or more individuals (individual level); action among 
individuals (interpersonal level); and among organisations (collective level). Examples of 
outcomes at the individual level of influence are attitude change, salience, elaboration, 
priming, skill acquisition, and behavioural change. At the interpersonal level, outcomes are 
justification, persuasion, change agent, social norms, and minority-opinion influence. And 
examples of outcomes at the collective level are agenda-setting, policy-oriented learning, 
policy change, and diffusion of policy or innovations.  
 
In terms of our Zambia project, we can claim influence at the individual level and, to some 
extent, at the interpersonal level. Influence on the collective level would have required more 
dissemination and active use of our model, in an integrated fashion with service-delivery and 
policy stakeholders. In addition, as outlined in the previous section, the complication level of 
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the SD approach is so high that the ability to sustain it in the country is low: this will be 
explored in the next section.  
 
The model sparked great interest, but, unfortunately, its use as a transformative tool for 
longer-term reconsideration of the strategy was not feasible at the time of dissemination. The 
plan for further presentation had not been clarified at this point. As a result, there were 
varying expectations about the different interests of stakeholders in the process, as well as 
lack of understanding of what should be next. There remained a desire to see the model and 
its results used to instigate dialogue for change.  
 
A technical partner close to the process reflected on his experience with it, reiterating the 
importance of managing the stakeholders’ expectations (whether representative or 
transformative) of the modelling process. 
 
Interviewee: It’s been a good learning experience for me to see it all kind of come together. 
[...] I’ve been interested, but my— my real involvement has been peripheral, 
[...] not having had to struggle with any of the ideas. So— and also, a large 
forum, where you’ve got such a wide variety of people; [...] I’m just thinking 
about the meeting we had the other day: Everybody’s kind of got their own 
interest[s]. 
 
Some guys, they want to get [...] way down into the nitty gritty of why ‘this’ 
or why ‘that’. Others want more, [they] might want to have a more general 
understanding of ‘If I do this, then what happens?’. Some guys might want to 
dig into the actual model itself. That makes it harder to manage. 
  
Grove: I mean, do you feel like [...] there’s a piece that maybe you would have liked 
to have been more engaged in to understand it more, or are you okay that a 
couple of us kind of did it, and here it is? 
 
Interviewee: If I had more time, I would have liked to be more engaged, because I think it’s 
interesting. But it’s more of an academic interest. I mean, from the point of 
view of building my program and getting worried about the ramp-up in 
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monitoring that I’m going to need to be doing over the next several years—it 
doesn’t matter that I wasn’t involved in that. 
 
So my real— my interest in getting more down into [the] nitty gritty is just 
more of an academic interest. It’s not programmatically that important, I don’t 
think, as long as I believe [in?] what you’ve done. And the way I believe what 
you’ve done is [that] you’ve shown me pictures and outputs: [...] one, as you 
have reflect[ed] the current situation in Zambia, and two, when you tweaked 
‘this’ with ‘that’ variable, [...] it has the effect that I would expect. Or you can 
explain why it does [have that effect], and you can show how uncertainty in 
your modelled estimates is accounted for. If you’ve done that now, now I 
believe what you’ve done, and then we can move on from there. 
 
Grove:  Right. Okay. 
 
Interviewee: But you’ve got to convince your audience, and I think [...] certain people are 
going to be more sceptical than others. 
 
Findings on the benefit of the project clearly show that much more needed to be done for 
maximum benefit to be achieved at the collective level and to fully realise all aspects of 
utility, from establishing system boundaries to coordinating action.  
 
7.5 Common theme: Capacity and viability for sustainability 
 
The capacity required to ensure continued used of the model and steps to build for sustainable 
capacity for SBE in Zambia was greater than what was planned. The focus on building a 
viable model outweighed efforts to maximise benefits for consumers and stakeholders. In the 
majority of cases, a practical, uncomplicated approach that is transferable to local people may 
be preferable. Among the model-development research participants, views varied on how 
capacity could be built for sustaining the SD approach to evaluation in Zambia, by Zambians, 
in the longer term. In addition, the perceived complicatedness of the model impacted its 
accessibility as an approach that would warrant targeted capacity-building. Research 
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participants had conflicting notions on the potential for local expertise to be built and 
sustained. Some participants felt strongly that training in, and the sustaining of, SD in Zambia 
was entirely unrealistic. Others felt that with institutionalisation, extended training and 
experience, SD could be easily integrated locally, assuming string interest and technical and 
financial support. Relevant factors for integrating SD locally included an institutional 
affiliation and capacity, training on mathematics, and how to even its promotion among 
traditional M&E practices. One finding was that perhaps SBE could indeed be more 
acceptable and actualised in Zambia as the features help drive toward the support structures 
people engage in systemically as members of families and communities. Several participants 
appreciated the fact that the development of the model’s structure and concerns were based 
on realities on the ground in Zambia, as opposed to a model developed from outside, which 
then requires the local context to fit into its structure. This represents the potential for future 
capacity-building and the use of SBE in the African continent and beyond. 
 
7.5.1 Institutionalisation and capacity-building 
 
Building individual capacity is one component of a successful evaluation, but ensuring an 
institutional base for capacity development in SD is another critical component. More 
questions than answers arose on these issues in our SD-model case study, with a balanced 
mix of optimism and doubt.  
 
A donor partner from the outer circle stressed the need for community interest in new 
approaches to build which then gives it a home in the local context. From there, capacity-
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building and technical support can be offered. This participant compared analytical 
approaches developed outside of Zambia (modes of transmission model and the National 
AIDS Spending Assessment from UNAIDS) with the SD model, appreciating the SD model’s 
local roots. 
 
Interviewee: You know what difficulty we had with the modes of transmission model. 
That’s the trouble with models: [...] they can be developed outside, and then 
the National AIDS Spending Assessment [NASA] too. Then you expect 
countries to somehow be able to immediately grasp them [the models] and run 
with it, and yet the dynamics of the country level may be completely different. 
 
This one’s [this SD approach] good: if it’s being developed here, then its 
likelihood is that it’s much more relevant and that you don’t have to 
domesticate it— 
 
Grove:  It’s already somewhat— 
 
Interviewee: It’s already a domestic tool, but I really do think that in order for it to be 
sustainable that [the] Central Statistical Office’s [CSO] involvement is key. I 
think they could do with some sort of energy, because they tend to just do the 
same old, same old, same old. 
 
Yeah; I think CSO— maybe we, as partners, also need to provide much more 
technical support on the type of stuff they should be doing as part of their 
strategic plan[ning], so that apart from the hum-drum da, da, da, [...], [the CSO 
should be] doing a lot more or providing the leadership at least. 
 
So maybe yeah, [the] Ministry of Health would obviously take the lead on 
this, but what technical support do they give? And they [the CSO] should be 
having the modelling experts and maybe all the tertiary institutions. 
 
Grove: Right; the CSO kind of building up the technical-support side of it, with MOH 
playing the policy-program role; yeah. No, I think that makes a lot of sense. 
And, again, if I was staying on, I would have been pushing for more enhanced 
aspect[s] of that. 
 
A technical partner from the outer circle felt enthusiastic about using and adapting the model 
locally; however, her examples are very specific to its use being undertaken by an external 
partner or non-governmental organisation (NGO). This does not have the same peculiarities 
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that transferring capacity to government would have, owing to differences in technical and 
financial resources. She also calls for simplification of the SD process, as well as concerted 
capacity-building. 
 
Grove: Do you think that’s kind of a thing that could become more of a routine way of 
thinking and doing [things] in terms of planning and evaluation? 
 
Interviewee: Absolutely. It may have to be simpler, but maybe not. I mean, if you could say 
to ‘program X’ or to ‘program Y’, or to a specific hospital: ‘This is the model, 
essentially; change whatever supportive services you want, give it [to] your 
population, give it to your ... ’ (I was trying to come up with a quotient in my 
mind), ‘ ... your population would include your [...] prevalence [...], the 
number of working clinicians, the types of services you have, and if you, kind 
of, quantified the relationship, we could plug in our numbers’.  
 
You could say, ‘This clinic is overstaffed, don’t go spend time there. This 
[other] clinic is understaffed, or this clinic is under-supported in “x” manner, 
they need support in “this” way’. I think it would help [to usefully] direct 
funds and [to] direct technical assistance.  
 
I’m speaking obviously from my own [point of] view, trying to figure out 
‘How do you support a site, [with] technical assistance, financially, [with] 
training?’. And, yeah, if we were able to plug in, like, just the numbers, and 
you’ve already quantified the [structural] relationship [in the model]. So that’s 
taking it from the big picture down to a [specific, local] site. I think absolutely 
that will be helpful. We’ve tried [before] to do things like that. We’ve come up 
with, like, 200 indicators that would help us identify where a site is doing [in 
terms of success?], but it’s clinical. What you’re doing is at the clinical level, 
and it’s not just indicators, it’s relational. 
 
Grove: And do you think— I mean, do you think that, because it’s a model and not 
sort of your normal sort-of tracking [routine monitoring of data] in the real 
world? You’re taking real-world information and putting it in, but do you 
think there’s any kind of mysterious element to it, that it’s the model and not, 
kind of, traditional evaluation? 
 
Interviewee: It will take time, I think, and not everybody thinks in this manner. I tend to 
think in this manner [myself]. No, I [do] think it would work. 
 
Grove:  But it might take some time to, sort of, get people in that mode of thinking. 
 
Interviewee: Yeah, absolutely; and I think [that] what you would have to do is show [it] on 
a slightly simpler level (like this slide), and show that based on this model and 
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putting in the numbers from Lusaka, we were able to show that ‘this’ is going 
to be your workload. Then they’d say, ‘Oh, well, let me see if we did “this, 
this, and this”, what would this graph look like?’. Because you can make it a 
dynamic thing, where you could go to the [representation of a] site and add 
one more doctor in, and [you could] look at the workload, look at this screen 
go down. 
 
Grove: Right, so it sounds like it could be useful for a program itself, for kind of a 
network of sites. [...] The limitation again is: the way this is constructed now, 
it’s always aggregating, right? So say you had your fourteen mission hospitals. 
What would be spitting out [of the SD-model’s simulation] would be the 
whole program [view]. But I guess you could engineer it to— I mean, there’s 
nothing that would keep you from doing, kind of, a district/site, that kind of 
thing. 
 
This technical partner went on to note that for sustainable program use, people’s mindsets 
must change, which will take commitment and time. 
 
Grove: One last question on the model: just sort of sustainability for its use and [your] 
understanding [of the situation in] Zambia. Like, do you think it’s the kind of 
thing that could be sustained here as a way of doing evaluation, or [if not,] 
what would that take? 
 
Interviewee: It seems to me like it is; and, again, I have to preface [what I’m] saying [with 
the fact] that I don’t have a lot of experience in evaluation, [but] from what 
you were able to show us, it seems like it’s a well-thought-out, system-level 
evaluation. It seems like we can make it sustainable, because we make 
decisions regarding large amounts of money regarding people’s lives, and you 
have to have some kind of data to help make those decisions.  
 
Generally what we’re using are indicators, numbers, things like that. This [the 
SD approach] is more of a relational evaluation. We’re looking at the different 
relationships of the forces and services and, maybe, some of the beliefs. It 
seems to me [that] it’s trying to evaluate the system from a more 
comprehensive, holistic approach, which I recommend. It seems to me that we 
need to make it sustainable, and my approach to sustainability is: If it’s 
important, you make it work. And I also don’t think that everything has to be 
sustainable. 
 
It’ll take time, and I think you need to infiltrate into people’s thinking that this 
is another way of evaluating. And if it [this point] can be made from my lay 
perspective, [jargon] words are used a lot of times, [such] that I don’t quite 
understand what you’re getting [a]t (like ‘systems’). And a lot of times, I don’t 
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know what you’re talking about. [But] It resonates with me. I think I know 
what you’re talking about, but the words themselves— maybe we need 
something totally different. So it’s translating it into [a language that] the lay 
public [speak], for those of us who don’t have an MPH [Master of Public 
Health] or [who] don’t generally deal with evaluation methodology. 
 
One representative from government was also optimistic about the local capacity to be 
trained in the SD approach, and he says that we should not quickly conclude that dynamic 
thinking is counterintuitive.  
 
Interviewee: Yeah. I think, in my view, if somebody understood it, I think it’s not 
something very complicated, and maybe the good thing is that you know those 
models that are developed at a global context. They are always brought into 
[a] country, and they have to be implemented, and I think because of that, a lot 
of people are really getting exposed [to systems thinking]. When you go to 
international conferences, I think you actually see that the research there is 
quite very advanced, and they use models which are very advanced. So 
because of that, I think a lot of people who are in the M&E [field] have that 
exposure. So it’s not anything new. 
 
The only thing I think [the only reservation I have], is that people [really] do 
[need to] understand [...] the testing. You have to really understand what the 
purpose of that model is and what it’s trying to achieve. I think the objectives 
are clear, and people who work in M&E [...] are constantly in touch with 
what’s happening on the ground; it’s very clear [for them] to understand it. So 
in this kind of research, it’s very clear to understand, because it’s actually the 
Zambian context— 
 
Grove: It may actually be more fitting than some of the other, more linear, sort of, 
traditional models.  
 
Interviewee: Exactly, yeah. 
 
Grove: So explain that a little bit more. Why do you think that [is]? I had someone 
else that said that also, that they actually think that people here may look at 
things more like this [systems thinking] than the other way, anyway. So I 
don’t know if you agree with that. 
 
Interviewee: No, I do agree with that. Why I say that, is [that] it depicts what’s happening 
on the ground, actually, if you look at that model. Although it may not [have 
to] be [the] ‘spaghetti diagram’, but it actually depicts what’s happening on 
the ground, and because of that, it’s not anything that somebody would really 
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think, ‘It looks quite complicated’ or ‘It looks quite foreign’. It’s something 
that is happening on the ground. Actually, people are implementing their way 
over all those states [of the situation] and their supportive services. So it’s 
much clearer. 
 
He continued on, to note that guidance and support would be required for sustainability and 
capacity-building. 
 
Grove: Yeah; okay: what do you think about the complexity involved in the modelling 
itself? Do you think that’s the kind of thing that could be handed over, or 
would it need to be something where there’s technical support and maybe this 
guidance available? 
 
Interviewee: I think it would need some guidance, because maybe what assumptions, the 
building of the assumptions and what issues were considered. I think you’d 
need that technical expert[ise] just to take people through the initiation and [to 
indicate] how you arrive at the various components, for instance, of the 
supportive services.  
 
So: the assumptions that are involved, and what to look for, and what to 
include, and what don’t you include, and what is critical. I read through the 
paper you’re looking at: actually, the focus is on issues that are critical, 
components that are critical. So how do you identify what is critical and what 
is not critical? Or [how do you distinguish between] something that is maybe 
important or useful, but not critical? 
 
Later on, he provided suggestions for possible institutional homes from which to organise and 
further build this capacity: 
 
Grove: It’s obvious that CDC [in Zambia] has taken a lead in doing this [taking a new 
approach to evaluation]. It’s myself and a modeller based in the US, and we 
have a fair amount of resources we can put towards it [evaluation of ART], but 
what do you reckon the sustainability of doing something like this, or passing 
this kind of thing off to more local M&E experts, [is]? What do you think the 
feasibility of that is, at this stage? 
 
Interviewee: I think it’s quite feasible. Let’s say, if CDC can sort of launch it, and it can be 
institutionalised, for instance, in the Ministry of Health and the National AIDS 
Council—I think that would really be helpful, such that when we do activities 
like the modelling or the epidemiological projects, [in] the same way we could 
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also apply this, especially for annual reviews. Like, [as] a model that should be 
applied during the annual reviews. ‘This is the model and this is how it 
works.’ So from there, we could pick up issues or generate questions based on 
this model for the annual reviews or the usual ART reviews. 
 
Another participant, a government official who was close to the modelling process, said that 
he could envision the use of the model as part of an annual-review exercise, using indicators 
derived from the new way of viewing service-delivery that is offered by the model’s 
diagrams. He equates the acceptability of the approach with the extent to which people can 
relate to proposed structure in reference to their own reality, saying, ‘Well, with new things it 
is [about] acceptability. If people are confident that the model is reflecting what is on the 
ground, I’m sure [that] people will make the strides to make policy in line [with the results of 
the model]’. Continuing, he noted the value of the approach in terms of a holistic view of the 
system, and he shared with me a similar insight, from other Zambian participants, on the 
value they placed on a localised approach.  
 
Grove: Just in terms of your engagement thus far with this process, do you feel it’s 
influenced your decision-making at all, or is it [just] reinforcing what you 
already know? 
 
Interviewee: Well, to begin with, let me give you this: To begin with, I didn’t have much 
confidence in models, but now I think I have a little bit more interest in 
models, in running models and then applying them to strategies. I think it’s 
something that can be done.  
 
So, definitely, my take on different models now is a bit different from what I 
had before I started working with you on this. 
 
Usually information on which to base decisions is really what is on the 
ground. That’s the traditional approach. Of course, yes, that’s what you want, 
but then there are times where it’s very difficult to have that information. So 
you need to have something to go by.  
 
I need something [where] I can help put things together. Even if I get that 
information, I still need to put it together and churn out some conclusions. So 
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that is one plus about having a model that is home-grown, which takes into 
consideration local [concerns]—before, there was, like, ‘Twenty per cent of 
people with HIV will require treatment’. That was not home-grown. 
 
That was a global model, and [...] that’s what we initially started with, but 
there are differences in terms of what is actually happening on the ground 
[compared with] what [...] those global models really showed. So this is, like, 
a local model, which is more appropriate. 
 
A Zambian participant from a technical-partner organisation, who was engaged in the 
modelling project, felt strongly that local people should be trained in SD so that there would 
be a cadre of people readily available with whom to build capacity. 
 
Interviewee: I’m not sure how much that’s taken for— in terms of training, experience, 
and/or for the consultant to reach this point of doing this, and how much it 
would take again to develop someone locally. Yeah, that is something that we 
ought to start working [on], and it may mean that in the initial stages, we may 
still need expertise from outside to do this. But, eventually, we should aim at 
seeing this expertise developed in the country. 
 
I’m not sure ... we have a number of people around, like, in terms of [the US-
based SD modelling] consultant, what kind of background is [he from?] 
system mathematicians, statistician? 
 
Grove: Yeah, it’s mathematics. I mean it’s mathematics, but it’s not [exactly that], it’s 
algebra and differential equations. So [...] some would say it’s, maybe, not 
even as difficult as ‘regression’ and ‘real statistical analysis’; multivariate. It’s 
not about the math[s] but how it all fits together and influences everything in 
the model. 
 
And when you look at our ... gosh, one-hundred-and- ... I forget. [Was it], 
140? 190 equations? Just for someone [untrained in SD], the equations 
themselves are not hard, but it’s sort of the structure that they go into. I sort of 
went into this thinking [of], ‘Well, he can just train me on how to do it, and 
then I’ll just do the model for Zambia’. And it was made very clear [to me] 
that that’s just not going to be a feasible thing [to achieve] in a year’s time. 
 
So, I mean, I think what I’m hearing from most people is that there probably 
would be a general interest and a capacity for that, here [in Zambia]. It would 
be a matter of, kind of, providing some support and making it ‘go’. 
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Interviewee: And within the country, there’s a pool of people with the necessary 
background training: mathematics, statistics. Yeah, except probably they 
haven’t really focused on such kind[s] of things [i.e. the systems-based 
mathematics]. But, with training, so that they have their necessary skills 
polished, I think it would be useful for the country. 
 
When I now reflect on my contributions in these dialogues, I find them to be somewhat too 
black and white. For an evaluator aiming to use SD, understanding with how to bring 
concepts from the abstract to a measurable point requires more than a basic technical 
understanding. However, for someone wishing to gain necessary ‘systems thinking’ 
experience and skills to frame problems, the learning curve is less. Frameworks such as 
Distinctions, Systems, Relationships, Perspectives (DSRP) from Cabrera (2008) would be a 
good first step for a newcomer to SBE approaches. The more relevant consideration for the 
evaluator or manager is being able to think in dynamic terms and have a basic understanding 
of the variety of systems-based approaches so as to be able to advise on relevant methods and 
applications to the system under study. For the evaluation user, some basic exposure to 
systems frameworks and clear description of the departure from the traditional approaches 
would be necessary.  
 
7.5.2 Too complicated? 
 
While there was a varied mix of interest and belief in the potential for sustaining the capacity 
for an SD approach in Zambia, there was also an impression that the skill required might be 
too substantial. As such, the long-term commitment required may, in reality, be unreasonable 
and, therefore, the notion of sustainable capacity for SD in Zambia became even cloudier. 
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A government participant from the outer circle says that, most importantly, the approach 
must be understandable to stakeholders, in order to enable further use and other applications.  
 
Interviewee: Maybe if people understand it very well, it could actually help in terms of [...] 
comparing those [the state of the ART care system], because, in most cases, 
we are unable to explain why [...] certain ART services actually appear to be 
doing very fine in terms of numbers—for instance, [why] in Lusaka Province, 
[the numbers are] better than in the Copperbelt Province, which actually has 
more [clinical] sites than the Lusaka province [does].  
 
This participant was, at the same time, optimistic about the prospects for further use of the 
model in Zambia but stressed the need for ongoing technical support, capacity-building, and 
the simplification of communication in training on the approach. 
 
Interviewee: The limitations ... I guess, maybe, one of the limitations would be that it needs 
to be understood very well [...] for you to apply it. I think it would need that 
kind of ... some technical know-how. Although, it’s not very complicated, but 
it just needs a very good understanding. Otherwise, people may misapply it, or 
maybe apply it and then the results that are generated—people may 
misunderstand them; for them to be subject to a lot of criticism. 
 
Grove: What do you think it would take to gain that understanding? Like, I hear 
exactly what you’re saying, and, in fact, I’ve actually found myself a few 
times working with the modeller, not understanding what we’re doing. In fact, 
even getting ready for this meeting, there were things in the output slides that I 
wasn’t seeing, you know? So I found myself kind of having to come back and 
forth. So, I guess, to the kind of broader stakeholder audience, what would be 
some ways of getting people to understand and get into it? 
 
Interviewee: I think one way: the way it is in sort of [a] ‘spaghetti diagram’, maybe if you 
can be sort of simplifying [that] into a flowchart, more or less like a simple 
flowchart. I think that would help people understand it. If you’ve got the 
flowchart, and [in] going through the flowchart, when you go to that model, 
they [the stakeholders] need to be clear [on] how the supportive services are 
interlinked to, sort of, providing the program and also, sort of, helping to avert 
new infections and so on. 
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Another technical-partner participant from the outer circle cautioned about the complexity of 
the model and the level of education required of the stakeholders, as well as the long-term 
views and commitment that would be demanded for sustaining the capacity for SD 
modelling.  
 
Interviewee: Yeah, well, whoever it is, it has to be people who have a lot of education and a 
lot of experience, obviously. This is not simple. It’s not— I mean, I have a 
PhD, and [...] I wouldn’t be able to, like, get in and say, ‘Okay this means this; 
this, I understand this’. So it takes a group of highly educated professionals, 
wherever they come from. But that’s what it needs, definitely. 
 
Grove: Would you see, like, a process or a way of transferring the way of thinking 
and the way of doing— 
 
Interviewee: This type of work? 
 
Grove:  Yeah, more into the local context. 
 
Interviewee: Well I think it’s— it’s a slow, slow process, and I think you would, first of all, 
have to get buy-in to the value of this type of forward-thinking [...] planning. 
So, it’s first [of all] appreciating it. But, probably more importantly, 
appreciating why it might be helpful and [...] how it can be used. 
 
But, probably more importantly [still?] is to, to appreciate its strength[s] and 
weaknesses and appreciate its limitations. And I think you’ve got people in 
[the] Ministry [of Health] who are definitely there [decision-makers at the 
Ministry]. 
 
A Zambian colleague, who worked closely with the model’s development and dissemination, 
had serious reservations as to the transfer of capacity and sustainability of such an approach: 
 
Grove: Yeah; I agree. I think, again, for me, it goes back to all the things we don’t 
know. We know a lot, but there’s so much we don’t know. Some of the things 
that we don’t know are really the critical trigger points in where all this is 
going.  
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What do you think about the sustainability of doing something like this in the 
Zambian context, and the sustainability of rolling it out more into, sort of, a 
Zambian evaluation community? 
 
Interviewee: Well, in a Zambian context, like, who’s going to use it? MOH? ’Cause we’re 
just talking about the Ministry of Health, but then we’re thinking about this 
model. From the history [of other SD application], it’s been used for other 
things, but I don’t think it’ll be very sustainable. 
 
You’d have to create an interest, and finding somebody who would really 
understand it and was like, ‘Oh, yes, this was able to answer this question’ or 
‘It was able to evaluate this’. 
 
So maybe if we had more exposure ... but, somehow, the way things are in 
Zambia, if there’s nobody who’s pushing that, it won’t go anywhere. They 
won’t be able to do it, and they won’t be able to use it. It’ll be just like another 
white elephant, and [of it, it will be] said ‘Oh, this was done before, and then 
[therefore] we’re not going to do it again’. 
 
Grove: Yeah; and I think that it’s sort of a Catch-22. You could maybe find somebody 
that’s interested in looking at— the National ART Coordinator was interested 
in looking at things like this: fine. But does he really understand [it], and 
would he be really able to guide that process? 
 
Interviewee: Does he have the time to do this? 
 
Grove: Does he have the time to do it? The resources would be there, but it’s, like— 
they’d be through a different channel. He’s certainly not going to become a 
modeller. You know what I mean? 
 
A technical partner participant close to the project expressed concern about the complexity of 
the approach and the need for more access to the process as well as transparency in its 
implementation. Building local capacity would mean ensuring sufficient training on how the 
models work. 
 
Interviewee: The only [...] other thing I would say would be: its complexity makes it 
inaccessible to people like managers at the Ministry of Health. But you 
can’t— you’re not going to be able to get past that. 
 
Grove: Let’s talk about that a little bit. I’d be interested to hear more [of your] 
thoughts. I mean, I agree. I think it could take a huge amount of … 
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Interviewee: The first thing [that happens when] you throw out that slide with all the 
‘spaghetti’ on it, with the arrows and everything: [...] people in my business, 
too, who are researchers— I found have a bias against decision analysis 
modelling. They’re like, ‘Ha, garbage in, garbage out’, or, ‘It’s just a model. 
[...] You’re just taking a bunch of estimates and multiplying them times each 
other’. I don’t think they understand that there’s a relationship— I mean, [...] 
if you build it correctly, [...] you can prove that it’s valid, at least within 
certain ranges. 
 
So it’s important to ... like, I heard the modelling consultant and you talking 
about how you had tweaked it until it gave you data that seemed in line with 
the national estimates, and that’s really important to show that, ‘Yeah, if you 
do this, then this is how we’ve gotten to our current prevalence’. 
 
Some data suggests that more formalised approaches to evaluation and systems thinking 
could be transferred to Zambia, as systems-based approaches represent more accurately the 
mode in which people engage and interact as members of that community-oriented society. 
SD requires a basic set of conceptualisation skills with a more advanced understanding of 
how to structure equations to represent concepts and produce models and simulations which 
was also recognised by research participants. At the same time, there was significant 
confidence and enthusiasm for in-country training among the Zambian participants. With a 
long-term plan and resources, SBE approaches could be feasibly integrated into M&E 
practice in Zambia. 
 
While questions on sustainable introduction of SD in Zambia elicited mixed responses, the 
broader issue of capacity-building and the sustainability of SBE approaches require further 
exploration in future research. What is clear is that a level of interest exists in Zambia and, as 
evidenced through the growing application of ‘systems’ concepts to evaluation (in various 
literature), it likely exists elsewhere as well.  
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7.6 Case study conclusions: Analysis of utility   
 
When considered against the aspects of utility (section 3.6), where the representation of a 
system and the dialogic nature of transformative change are brought together, the data 
obviously suggests utility in the model’s ability to trigger individual stakeholders to make 
explicit their pre-understandings about problems, as well as interrelationships within the 
system. The model diagram and its results served as a point of departure for enabling shared 
comprehension about the system’s issues through language, catalysing expanded 
reinterpretation of relationships, interrelationships and boundaries, at least at the individual 
level.  
 
Conversely, and very likely in large part owing to the implementation process being focused 
on short-term, individual input (as opposed to a collective-change process), the claims to 
validity on those very individual reinterpretations were not openly argued and agreed, thereby 
cutting off the pathway to consensual action. Table 16 provides a summary of themes from 
the pre-model context (Part I) through implementation (Part II), and then to the post-
dissemination findings of the model (Part III).  
 
As noted in Chapters 2 and 3, Huz and colleagues (1996: 151) propose a framework in Table 
15 below for measuring the effectiveness of systems-thinking interventions as follows: 
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Table 15. Domains for Evaluating Systems Thinking (Huz et al. 1997) 
Level I: Reflections of the modelling team 
Domain 1: Modelling team’s assessment of the intervention 
Level II: Participants’ self-reports of intervention impact 
Domain 2: Participants’ perceptions of the intervention 
Domain 3: Shifts in participants’ goal structure 
Domain 4: Shifts in participants’ change strategies 
Domain 5: Alignment of participants’ mental models 
Domain 6: Shifts in participants’ understandings of how the system functions 
Level III: Measurable system change and ‘bottom line’ results 
Domain 7: Shifts in network of agencies that support services integration 
Domain 8: Changes in system-wide policies and procedures 
Domain 9: Changes in outcomes for clients 
Comparative conditions that may explain intervention’s effectiveness 
Domain 10: Group member characteristics 
 
 
The data aligns with domains 1, 2, 3, 5 and 6, while the process was challenged to bring data 
to Domains 4, 7 and 8, suggesting partial success and notable limitations.  
 
At Level I, the modelling team’s assessment of the intervention (Domain 1) was a mix of 
satisfaction together with occasional confusion coupled with lack of sufficient technical skill 
for the two non-modellers on the team. At Level II, significant time was spent researching 
participants’ reports of the impacts of the SD model (Domain 2), which included engagement 
with the dynamic representation of the ART support system. This enabled further 
interpretation of privately held boundaries and moved participants to reconsider the system 
anew to suggest some shifts in the participants’ perception of ART strategy goals (Domain 3) 
and change strategies (Domain 4) at the individual level. The facilitation process and the 
curtailment of further presentation and discussion with the model inhibited the alignment of 
participants’ mental models, or perspectives on system boundaries and interrelationships, 
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(Domain 5) in groups. However, the individual resonance with the ‘spaghetti picture’ 
suggests that this alignment could have been possible through further facilitation. Data 
suggests that individuals did experience shifts in their understandings of how their system 
functions (Domain 6). 
 
Outcomes at Level III towards measurable system change and ‘bottom line’ results might 
have been possible had the model been more deliberately facilitated with an aim of 
transformative change. Formal action planning as mandated by government authorities, or 
among NGOs with such a mandate, would have been required to enable shifts in networks of 
agencies that support services integration (Domain 7), changes in system-wide policies and 
procedures (Domain 8), and changes in outcomes for clients (Domain 9). Without inertia of 
changes in lower domains, Level IV (the ability to compare data routinely across the 
intervention ‘space’) is obviously less achievable.  
 
Data from this round of research conversations and field notes inform a number of 
conclusions about the case example of SD in Zambia which inform broader implications for 
SBE. 
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Table 16. Observation Summary: Part III—Interpreting Aspects of SBE Utility of the Zambia SD Case Study  
Utility Aspects Case Study Part I 
Baseline-Phase Themes  
Case Study Part II 
Implementation Observations 
Case Study Part III 
Dissemination-Phase Themes  
 
Conclusions (SD Case) 
 
Trigger stakeholders to 
make explicit pre-
understandings about 
problems and their 
placement and 
interrelationships of the 
system known and clear 
(individual’s ‘is’) 
 
 
Participants revealed their 
private/internal values and 
were open to seeing the the 
situation dynamically . 
Participants shared views 
on how strategy 
components could work in 
different forms. 
 
Consideration of the system’s 
representations came through 
individual consultation, in 
reaction to diagrams that were 
created by modeller and 
evaluation manager. 
 
Stock, flow, and dynamic variables 
representing the ART care-and-
support system as well as model 
outputs readily prompted 
individuals to share and, in some 
cases confirm, pre-understandings 
(exploration of privately held 
boundaries, perspectives, and 
interrelationships).   
 
Individuals were able to consider 
their pre-understandings in 
relation to the SD overview 
‘spaghetti picture’ (diagrammatic 
representation). Model outputs 
both challenged and confirmed 
pre-understandings. 
(Confirmation of Huz Domains: 
2, 3, 5) 
 
Shared comprehension 
about the system’s issues 
through language (each 
individual’s ‘is’) 
 
Individuals could express 
opinions, beliefs and values 
on issues related to how the 
ART care-and-support 
system in Zambia 
functions. 
Process of diagramming 
representation of the system was 
not facilitated as a group 
exercise. Representations were 
comprehensible to individuals.  
Stakeholders trusted model team to 
make representations and analyses; 
however, they expressed concerns 
about methodological 
complicatedness, assumptions, and 
sustainability (trust over 
precision;comfort/concer;capacity 
to sustain).  
Representations were appreciated 
by individuals, but engagement 
not extensive enough to be fully 
‘owned’ so as to become the 
newly accepted view of the 
system. (Challenge to Huz 
Domain: 6) 
 
Promotes or engages 
stakeholders’ assertions of 
their claims to validity of 
opinions, data, and 
proposed actions (shared 
‘is’) 
 
Individuals couldn’t offer 
data and examples related 
to their opinions, beliefs 
and values, in order to 
make a case for their 
positions. 
System’s representation created 
individually and in limited 
group presentations but not co-
created. Individuals able to 
question model results. 
Individuals expressed concern 
about the number of assumptions 
and perceived complicatedness of 
the model but trusted the validity 
claims of the investigators. (trust 
over precision;comfort/concern) 
Varied confidence in the 
approach, and individual 
consultation limited stakeholders 
to make arguments about the 
system’s structure or the model’s 
results. More hands-on use of the 
model with support from 
modelling expert should be 
prioritised. (Huz Domain: 1) 
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Catalyses expanded 
reinterpretation of 
relationships, 
interrelationships, and 
boundaries (shared ‘ought’) 
Potential to unify 
individuals’ opinions, 
beliefs, and values through 
data and examples to 
consider the representation 
of the dynamic context of 
the ART care-and-support 
system in Zambia. 
Process of creating system 
representation done primarily in 
the inner circle and one-on-one 
with the outer-circle members. 
Brief presentations to both 
groups using overview diagram 
and model results 
(tables/graphs). Process for 
reinterpretation in light of 
results did not occur. 
Diagrams readily elicited individual 
reinterpretations and compelling 
results (e.g. requirements for ART 
monitoring) and stimulated group 
discussion on the problem 
(generative boundary exploration). 
Process to facilitate shared 
reinterpretation among stakeholders 
too small and curtailed 
(limitations/benefit curtailed). 
A balance of representative and 
transformative elements and tasks 
for an SD-model project should 
be agreed upon and followed, to 
the extent possible, from the 
beginning. 
(Confirmation of Huz Domains: 
2, 3, 5; Challenge to Domains: 6, 
7, 8) 
 
Can move stakeholders to 
consensual action 
(what/when/how/who) 
Sufficient concern about 
the dynamic context exists 
to bring individuals’ 
opinions, beliefs, and 
values through data and 
examples together to 
consider actions.  
One program decided not to start 
an HIV medics program, but no 
other known immediate actions 
were taken by individuals as a 
result of the process. Process for 
integration of results for action-
planning postponed and 
eventually cancelled, owing to 
finanicial crisis. 
More engagement and use of the 
model was desired to expand and 
extend dialogue and argument; 
adjust and add alternative 
scenarios, and reinterpret ART 
strategy with longer-term technical 
support by and for the system’s 
‘owners’ (benefit curtailed).  
 
Processes to facilitate 
transformative change using SD-
model’s representations should be 
purposively planned and carried 
out. Barriers to intensive 
processes should be identified 
and avoided. (Challenge to Huz 
Domains: 7, 8) 
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Overall, the process and products were considered relevant and met the utility aspects to 
varying degrees. The project was somewhat beneficial to stakeholders, but it was minimally 
sustainable in Zambia without the necessary components of: significantly more time, 
technical expertise and training and financial commitment. A move towards coordinated 
action by way of arguing stakeholders’ validity claims was hampered by the curtailed use of 
the model as a tool to further facilitate new understandings among stakeholders. This would 
have been a critical step to reinterpreting interrelationships, perspectives and boundaries 
about the ART strategy in a unified way that enacts real changes to services. 
 
At the very beginning of implementing the SD-model approach, there was some resistance to 
the use of non-traditional evaluation methods, but this was mediated by the participants’ 
desire for seeking improvements to current monitoring and evaluation for HIV/AIDS. There 
were concerns and, in some cases, confusion related to the level of complicatedness of the SD 
modelling approach as well as comprehension of simulation results among participants and 
the investigators alike. As I observed and experienced (and as was evident in the data), 
participants trusted the investigators to understand these complications, and they were 
compelled to accept the model’s results but with respect to the noted limitations of the 
process and data. While there was this trust, an element of mystery remained, even until the 
end of the project, about the model’s structure and its underlying processes.  
 
Time and opportunity was insufficient to engage in further dialogue on program options 
using the model, which may have more fully maximised the utility of the approach. This is 
consistent with the professional SD modeller’s guidance that the model could have the most 
 302 
 
impact if it were used for learning about and the consideration of ‘virtual worlds’ (Sterman 
2000, Homer 1999). This is also consistent with the aspects of utility, where the aim is to 
move from data to action.  
 
Belief in the ability to transfer this SD capacity to the local context was mixed with the 
confidence of some participants that expertise could be developed through existing 
institutions. Others noted that without significant outside encouragement and sustained 
leadership and support, such capacities could not be transferred. As the manager on the 
evaluation, finding the necessary know-how, whether from myself or contracted by technical 
specialists, was indeed a challenge. Definitions of ‘optimum process’ and ‘instrumental use’, 
as well as ‘perceived benefit’, may differ among stakeholders. The specialist’s role is to 
provide a method or product, and the evaluator or manager’s role is to facilitate change. 
 
Findings from the Zambian SD-model case study touch specifically on the unique role of 
SBE to explore boundaries, interrelationships, and perspectives. It is also clear the 
importance of the type and emphasis of the chosen SBE approach and how this influences the 
mediating role of the evaluator between developing a representation and guiding 
transformation. 
 
First, the approach employed provided potentially powerful tools to enable reflection on the 
pre-understood personal system boundaries of stakeholders. The approach also explored and 
expanded perspectives of individuals and whole groups in a generative way for planning, 
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evaluation, program understanding, analysis, and creation of new evaluation concerns and 
questions.  
 
Second, the level of complicatedness of a chosen approach matters and careful consideration 
was required in selecting a relevant and accessible technique to pursue with stakeholders. 
This illustrates one of the delicate responsibilities that fall to evaluators to navigate, which 
means that they therefore require the capacity to understand the basic purposes of systems-
based approaches (their benefits and uses in terms of facilitation and analysis for evaluation) 
and an understanding of and ability to communicate the limitations of various approaches.  
 
Third, we are reminded through this case that evaluation is also an intervention and that 
evaluators are interventionists. The full scope of the process should have been carefully 
mapped along the way to determine critical points for dissemination and onward use of 
findings. This suggests that for SBE approaches, the generative potential should be 
maximised. The model outputs can serve as data for the beginning of that process, not the 
end. The implication for evaluators is their need to fully recognise the added value of this 
phase in order to ensure that the potential for the approach’s use and benefit are maximised.  
 
Fourth, successful capacity-building would have required ongoing support and experiential 
learning in the Zambian context if it were to have a chance at sustainability. This suggests 
that SBE poses a particular set of challenges for sustainability, including a lack of familiarity 
with systems thinking and the learning curve for processes or methods. However, we must 
not assume that the ability to use systems concepts is an imported capacity; rather, the 
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Western methods that have been developed are perhaps unknown and not understood as yet. 
In Zambia, long-term technical and financial support would have been required to build local 
capacity in SBE. Perhaps more of such support than would be required to grasp technical 
aspects of an approach. Based on the data from this research, the capacity to think in system 
terms could be inherent to different cultures and communities, which is not often tapped or 
imagined. 
 
These interpretations from the Zambia case, together with themes from the literature, inform 
the implications and recommendations for the practice of SBE in other settings. The curious 
systems-based evaluator can be assisted by effective consideration and planned 
implementation along two guiding emphases, depending on the desired change they aim to 
realise (whether transformative and representative) and in relation to gaining perspectives, 
uncovering interrelationships, and exploring and reinterpreting boundaries.  
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Chapter 8 
 
Utility of SBE: Implications for practice 
 
8.1 Introduction 
 
Based on the findings from the Zambia SD case and proposed aspects of utility, this chapter 
outlines broader implications and recommendations for practice of SBE for evaluators. Utility 
can vary depending on the emphasis of particular systems-based approaches and how they are 
used. Practice of SBE is a balancing act: moving from successfully representing a system 
dynamically in reference to a problem definition to engaging in the transformation of that 
system through facilitated change processes with stakeholders. Representation can be where 
many evaluation efforts stop, however more work is required to move to appropriate 
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transformation of systems – the optimal utility. Within this balance, SBE approaches can be 
harnessed to methodologically drive an evaluation toward the desired purpose. 
 
First, the definition of SBE is revisited to frame overarching features. Implications for 
practice are then drawn from re-assessing the conclusions from the Zambia case in reference 
to the aspects of utility with specific attention to the role of perspectives, interrelationships 
and boundaries. The chapter concludes by outlining how an evaluator would implement 
evaluation processes balancing two ‘modes of practice’ (representative or transformational) 
presented in Table 17. 
 
8.2 Unique features of systems-based evaluation 
 
SBE pursues the elaboration and evaluation of a system’s factors through specific methods 
which enable a flexible, dynamic, credible and rich inquiry into the factors at play. Or, put 
another way, it is the SBE that incorporates the examination of a system’s multiple factors 
and then also facilitates analysis of system factors by incorporating appropriate responsive 
methodological designs. From this point of view, and as found in the research, the following 
properties are unique to SBE methods.  
 
First, its approach of inquiry enables the facilitation of a rich description of the multiple 
factors of a system of interest (created or recognised by stakeholders). The approach uses 
linear, circular, or multi-directional logic cooperatively and also uses explicit expression of 
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dynamic contextual factors, assumptions, and facilitators and barriers to program-activity 
implementation. A logical framework may provide a necessary starting point, but it should 
also include explicit contextual factors and illustrations of dynamic effects. Points for data 
collection (or indicators) derived from the system’s framework must be derived from the 
relevant dynamic system factors, rather than based on reduced factors. This reduction leads to 
potentially ignoring critical systems factors and, possibly, a distortion of representations or 
models. Therefore, data from an SBE should provide insights about a system and its factors 
of interest, not a reduced set of factors chosen for linear design and the evaluator’s ease of 
reporting. This imperative obviously will require much more labour-intensive data collection.  
 
Second, the approach provides tools and an allowance of time for the collaborative 
establishment of stakeholders’ values and beliefs about the current system (the ‘is’); their 
hopes for it (the ‘ought’); and, based on their realities and reinterpreted boundaries, 
opportunities for review, change, and adaptation. The approach should provoke analysis and 
a recasting of boundaries for the purpose of setting evaluation parameters. The approach 
should also be employed in a way that explores the pre-understood or private boundaries of 
stakeholders and generates new understandings and boundaries among them. This review is 
inherent in SBE and influences processes and products. Ultimate benefit will be difficult to 
assess unless the hoped-for system-wide, transformative change process is assessed over 
time. As was suggested by a participant in the Zambia research, sweeping change is rarely 
decided by one source of evaluative information.  
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Third, the approach and evaluation does not just define and examine multiple levels of inputs, 
activities, outcomes and domains. It also seeks to elaborate, in a clear, holistic way, the 
dynamics and factors at play among these levels. There is an important element of 
considerable stakeholder engagement, whereby, as more is learned and boundaries shift, 
space is allowed for changes and adaptations to the inquiry. A common logic model does not 
normally serve as such a flexible framework that aims to provoke systemic thinking and an 
appreciation of dynamic contexts (unless it is specifically facilitated for these purposes) 
(Black 2009). 
 
These defining features of SBE call upon new guidance for considering methodological and 
process options. Unique capacities for employing particular, relevant methods to the system 
under study and for maximising the full range of options from this emerging area of practice 
are also required by evaluators. 
 
8.3 Aspects of utility revisited 
 
8.3.1 Alignment: Pre-understandings, comprehension and validity 
 
The first three utility aspects can be clustered in terms of aligning pre-understandings, 
developing a shared comprehension of the dynamic situation and components, and providing 
space for argument on the validity of opinions and data. In the Zambia case, individuals were 
able to consider their pre-understandings by reflecting on the representation of the Zambia 
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ART care system (the ‘spaghetti’ picture). Structure and modelled outputs both challenged 
and confirmed stakeholders’ pre-understandings. SD as the systems-based evaluation 
approach triggered stakeholders to make explicit their pre-understandings about problems 
and their placement and interrelationships of the system known and clear. Representations of 
the system were appreciated by individuals, but engagement not extensive enough to be fully 
‘owned’ so as to become the newly accepted view of the system. So the extent to which the 
approach enabled shared comprehension about issues about the system was mixed. Basic 
comprehension of the system representation was achieved at the individual level but not 
among stakeholders broadly. 
 
Mixed comfort in the approach, and individually-focused consultation on model development 
limited stakeholders to make arguments about the system’s structure or the model’s results. 
The extent to which the approach could promote or engage stakeholders’ claims on the 
validity of opinions, data, and proposed actions was under-utilised in the Zambia case. Closer 
input by stakeholders on the model parameters, inputs and eventually use of simulated 
scenarios with more support from the modelling expert might have yielded this opportunity.  
 
Evaluators seeking to move to re-interpretation of systems must place significant emphasis on 
ensuring the alignment noted above. Basic and shared comprehension achieved through 
language is a pre-requisite for moving from concepts to action (Habermas 1976). 
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8.3.2 Reinterpretation: Interrelationships, perspectives and boundaries 
 
Perhaps the most unique utility of SBE is how the approaches methodologically drive the 
potential to catalyse reinterpretation of interrelationships, perspectives, and boundaries in 
relation to a problem. In the Zambia SD case, the SD overview diagram as a representation of 
the ART care-and-support system easily moved stakeholders to reinterpret additional 
components of the system, to share perspectives and to reconsider values and beliefs about 
what was ‘in’ and what was ‘out’ of the system. The outputs also shed light in issues that had 
not been represented as interrelated, such as the role of HIV medics and increased pressure on 
clinics. However easily the model diagrams enacted reinterpretation, this process of reflection 
alone did not move stakeholders to action or transformative change. A more focused 
consideration of the roles of interrelationships, perspectives and boundaries help move 
towards broader implications for SBE practice.  
 
8.3.2.1 Interrelationships 
 
Both systems-based as well as non-SBE methods have the potential to recognise certain 
aspects of interrelationships among the components of a system’s peoples, context, problem-
identification and program-delivery. What is unique about this recognition in SBE 
approaches is that the exploration of interrelationships is one of its fundamental and explicit 
aims. Non-systems-based approaches (such as Realistic Evaluation) explored in Chapter 2 
have aspects of recognising dynamic and nonlinear effects, sensitivity to context and its role 
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on different outcomes, and attention paid to the myriad behaviours, actions and outcomes of 
stakeholders. In general, however, we tend not to see all of these concepts employed together 
towards a holistic understanding of the system. The SBE approaches explored in Chapter 2 
squarely focus on making these concepts operational in methodological form. The extent to 
which this occurs relies heavily on determining to what end the methods are applied.  
 
As discussed earlier (section 2.2.2 and 2.2.3), several authors assert that context has become 
the critical backdrop of health and HIV programs against which evaluation is designed, 
considered and interpreted (Bennet 2006; da Savigny 2009; Patton 2004). Context plays a 
significant role in the consideration of system and program factors as does an emphasis on 
behaviours, actions and outcomes among stakeholders. For example, Pawson and Tilley 
(1997) regard context as fundamental to their ‘Realistic Evaluation’ approach, within which 
they aim to determine context-mechanism-outcome relationships, recognising the 
interrelationships of behaviours, activities, and the influence of these on outcomes. However, 
‘Realistic Evaluation’ (1997) is not designed to explicitly seek dynamic, nonlinear, or 
recursive feedbacks. SD and soft systems methodology (SSM), on the other hand, do 
explicitly aim to model or illustrate these relationships, as well as conduct in-depth inquiry 
into and analysis of these dynamic relationships (Sterman 2000; Checkland 1999).  
 
Williams (2008) proposes a number of evaluative questions which can be explored through 
different SBE approaches. These questions emphasise engaging stakeholders to identify 
relationships between the problem situation and contributing factors. In doing so, together 
they build an emerging description of patterns, which can then be identified and explored for 
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evaluation. These questions also aim to uncover the structures and processes of the 
relationships that yield the identified patterns and, thereby, sketch a representation of the 
system of interest. 
 
The Zambian SD model explicitly illustrated and analysed a number of behavioural and 
outcome relationships in a nonlinear way, which captured the truly dynamic nature of the 
antiretroviral therapy (ART) scale-up project and related healthcare situation in Zambia. 
Research participants all felt comfortable with the visual depiction of the situation and were 
able to relate it to their own understandings of the context. At the same time, there was less 
comfort and understanding of the model’s functional elements because of perceived 
mathematical complicatedness and the number of its assumptions. Interrelationships for the 
Zambia SD model were examined in a way which maximised efficiency to complete a model 
and output scenarios yet which, unfortunately, minimised the potential for stakeholders to 
recognise patterns together. The interrelationships the model depicted were understood and 
appreciated by participants; however, a lack of in-depth engagement in the process perhaps 
made the ultimate use of the model somewhat inaccessible to stakeholders. An appreciation 
for interrelationships was achieved through their graphic illustration; however, a deeper, 
analytical understanding of the interrelationships, one that would inspire coherent action, was 
not achieved. 
 
8.3.2.2 Perspectives 
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Stakeholders assert, question, and perceive validity through verbal and written perspectives 
informed by their individual motivations. Perspectives shape how a system is represented, 
understood, and transformed. Williams notes that ‘just exploring interconnections does not 
make an inquiry “systemic.” A systemic approach is more than a study of the way that boxes 
and arrows fit together, or networks operate. When people observe the result of inter-
relationships they will “see” and interpret those relationships in different ways’ (2008: 5). 
Williams reminds us that participants do not necessarily engage in a program based on a 
devotion to its goals and objectives but rather their own motivations (2008: 5). He promotes 
the need to obtain a wide range of perspectives so as to build as much understanding as 
possible about a system. SBE approaches can bring to light the stakeholders’ motivations. 
These motivations are the primary influence on how the components of the system are 
understood and, likewise, why and how action is taken by participants to improve or mitigate 
the situation’s problem(s). To explore motivations through perspectives can engage the 
participants in a dialogue of the program’s assumptions and perceived realities; this dialogue 
is intended to be deeper than a narrower discussion, focused solely on established program 
goals and outcomes and their relative achievement, might be. To explore perspectives means 
to examine the foundation from which the system is derived and generated, by the actors 
perpetuating that very system. 
 
Gathering and analysing stakeholders’ perspectives, through in-depth consultation and data 
collection, is at the core of SSM. As discussed in Chapter 2, SSM guides creation of 
representations that include system properties, from the human actors and their activity in the 
system. The difference between the perceived system and reality is explored trough intensive 
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dialogue based on participant perspectives (Checkland 1999). In SSM, human actors are the 
system. Practitioners of SD view humans as actors within the system. As Sterman notes, ‘a 
fundamental concept principle’ is that ‘the structure of the system gives rise to its behavior’ 
(2000: 8). Here, the system is to be observed and described as opposed to the actors. 
Perspectives for SD processes and modelling are used to validate the depiction of the system, 
or representation, so that the depiction and analysis represents a proposed reality from which 
to then consider plausible future scenarios. In contrast, SSM evaluates situations and 
programs by examining human activity, including the engagement of stakeholders in a 
dialogic process of system analysis.  
 
In the Zambia case, perspectives were gathered from stakeholders to interpret and validate the 
depiction of the system of interest and modelled results. The first representation of the system 
was developed by a small group of investigators. Perspectives were gathered from key 
experts and informants to guide the generation of the depiction. The plan and scope for 
strategic evaluation was, largely, already set. The Ministry of Health representative, who 
placed our focus squarely on the scale-up goals and objectives of the national ART program, 
was a big influence on the plans of the evaluation.  
 
As presented earlier in this thesis, participants found the modelling depiction and its analysis 
interesting, but they asked for more time and opportunities to understand it so that they could 
plan actions using it (in its current, presented version as well as its future iterations). Also, 
stakeholders asked a number of additional questions about the presentation of the model, 
specifically around aspects of service-delivery, which points to the lack of our collecting a 
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broad variety of perspectives (i.e. theirs) at the very outset of the modelling process. This 
lack, however, also gives us the opportunity for appreciating the generative power of the 
model, which enables this type of discussion and understanding of diverse perspectives, 
especially if future uses and iterations of the model had ultimately been facilitated.  
 
The implementation of any type of evaluation can be guided by its intended uses relative to 
the needs of a situation. But where SBE is unique, is how the evaluator can emphasise 
representative and/or transformative aims. Depending on the emphasis, perspectives can elicit 
and frame privately held or generative boundaries. Likewise, the way the evaluation is 
planned, as a systemic intervention, is important, as evaluators realise their embedded role in 
change processes (Midgley 2000). 
 
8.3.2.3 Boundaries 
 
Boundaries of a system define the scope of interrelationships through collecting and 
representing perspectives. The SBE examples explored in Chapter 2 all place a particular 
emphasis on the need for the elucidation of boundaries in relation to determining the scope of 
systems. In some cases, this elucidation is explicit (Ulrich 1983, 1986, 2002) but in most 
others it is implicit. In the case of Ulrich’s approach—as well as related ones, such as 
Checkland’s (1999) Soft Systems Methodology (SSM) and Midgley’s (2000) Systemic 
Intervention—the process of boundary-setting not only establishes the scope of interest and 
inquiry but also is an essential component of the functioning of the method, for generating 
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evaluative data. In SD, boundary-setting is closely related to the articulation of the dynamic 
hypothesis that is being pursued (Sterman 2000).  
 
Practice of SBE relies on boundary-setting (as a component of process use) as a core 
methodological function. Through facilitation, testing, and enabling reinterpretation through 
analysis, the multitude of factors related to a program’s implementation and context are 
brought together. In traditional evaluation, we also set boundaries around the purpose, scope 
and use of the evaluation’s parameters, often through the linear definition of sets of inputs, 
activities, outputs and outcomes. Using traditional methods, the aim is often to reduce the 
number of points of the analysis, or boundaries of the evaluation, by strict reference to goals 
and objectives that have been funded. This traditional approach is clearly in contrast with an 
open, emergent process, which includes a wider set of beneficiaries and stakeholders, who 
collegially and holistically reconsider the various interconnected factors of the program and 
system. 
 
Based on the Zambia experience, there are two factors that distinguish the difference between 
the role of boundary-setting in SBE versus that in traditional evaluation. First, when 
considering a system, determining its boundaries is a methodological requirement for 
systems-based approaches. That is, it is of the utmost importance in this approach to set limits 
to the number and type of factors and considerations that can be feasibly explored, as the 
inquiry unfolds. The second factor is the potentially transformative power of the boundary-
setting discussion itself, about the values and beliefs in relation to the situation and program, 
where this dialogue is also an evaluative intervention in and of itself. 
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As discussed earlier, Williams, Imam and LaGoy assert this essential role of boundary-setting 
in SBE: 
Using systems concepts in evaluation helps us answer these questions by 
revealing, exploring, and challenging boundary judgments associated with a 
situation of interest. Decisions and insights about who or what is ‘in’ and what 
is ‘out’ of an inquiry, its boundaries, are key features of a systems inquiry … 
In a systems-influenced evaluation, we believe the boundary is always in view 
and always up for debate, from the initial design stage to the end. (2008: 9) 
 
It is evident from the Zambia example that more than one level of stakeholder engagement 
can make boundary-setting of the system of interest and its evaluation parameters possible. A 
mixture of group and individual consultations can be used, and, in many cases, the systems 
approach that we employed (i.e. SD) suggests as much. In the Zambia case, there was not an 
intensive whole-group process, but we did hold individual consultations and select-group 
working sessions to gather feedback on the overview of the model and discussing its results. 
At a minimum, it was critical that stakeholders could understand and feel that the ‘spaghetti 
diagram’ resonated with their lived experience. People did appreciate and understand the 
picture; however, they expressed less comfort with the analytical components of the model 
and its process. Whether through individual or group consultation, there are trade-offs that 
will impact stakeholders’ levels of engagement, potential confusion, and confidence in the 
approach employed.  
 
In reconsidering the model and its boundaries, participants continued to explore sets of other 
boundaries based on issues that were not catered for in the model. For example: ‘Why didn’t 
we include tuberculosis outreach workers?’ ‘Why did we not include program-cost data so as 
to be able to forecast required resources?’ ‘Why did we examine “clinical staff” as a group, 
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instead of disaggregating and modelling the role of each separately?’ These are all questions 
we have fielded, in various forums, from those exposed to the model structure and results. 
Had a different set of stakeholders been engaged, the boundaries probably would have been 
different: perhaps expanded, perhaps narrowed.  
 
Examples from Chapter 2 illustrate this through instances of SBE applications, where 
extensive insights are generated by dialogic processes that are focused on and concerned with 
in-depth descriptions of systems (Attenborough 2007; Checkland 1999; Dyehouse 2009; 
Fredericks 2008; Richardson 2007; Sterman 2000). A host of new questions for the delivery 
of ART were generated through the process of using the model with stakeholders, the most 
compelling of which deal with the need to explore new technologies to reduce the workload 
of clinical monitoring, as well as policy issues related to the tasks and roles of non-clinical 
service providers.  
 
Establishing boundaries about the system of interest, whether to represent or transform it, will 
no doubt be a critical task for the evaluator. 
 
8.3.3 Action 
 
If alignment and reinterpretation are realised, action can be planned. SBE can be facilitated 
with an aim to move stakeholders to consensual coordinated action (Habermas 1976; 
Midgley 2000). In the Zambia case, processes to facilitate transformative change using SD-
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model’s representations and outputs were not planned early enough. Subsequent plans for 
action planning with Zambian officials were cut short, owing to a financial scandal, and made 
more difficult when the project champion moved from Lusaka. Processes should be carefully 
and purposively planned and executed with an aim toward to potentially transformative 
change. Barriers which prevent the effective movement from alignment and re-interpretation 
to action planning should be identified and avoided.  
 
Evaluators can aim to maximise the utility of SBE—from the early alignment to latter action 
planning stages. This is guided by further deconstructing the unique capacities required for 
SBE and recommendations for practice across the transformative and representative modes. 
 
8.4 Representation or transformation of systems through evaluation? 
 
Utility of SBE, from alignment to action, calls upon evaluation practice focused on 
boundaries, use, and sustainability. First, evaluators must be able to facilitate the elicitation 
and analysis of privately held boundaries as well as generate depictions of new and unfolding 
boundaries. Second, it is critical to determine the real-time and post-project uses of an SBE 
approach in terms of emphasis on transformative or representative implementation and 
information products. And, finally, there is a critical need for a sustainable balance between 
the evaluator’s skills on technical approach-specific capacities (such as SD modelling) with 
more general approaches to frame systems and issues among individuals and groups (e.g. 
Cabrera’s Distinctions, Systems, Relationships, Perspectives {DSRP}). 
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Evaluators engaging in SBE must, preferably, be conversant with, but at least be able to seek 
advice on, an array of methods. Some tools and approaches are best suited for facilitating 
discussion of stakeholders’ presumed boundaries on the system, or issue, of interest, whereas 
others are less appropriate for open discourse. More importantly, how these approaches are 
facilitated and used varies widely, obviously, depending on the evaluation manager. Their 
uses will yield different experiences for stakeholders, which impacts the validity and success 
of the evaluation or inquiry at hand.  
 
The experience from Zambia and the themes and examples from the literature point to the 
importance of determining approaches to employ based on the uses that are optimal for the 
situation or problem, not only on their (theoretical) methodological elements and intended 
uses. Given the intensive nature of SBE (establishing interrelationships by way of gathering 
perspectives and determining boundaries), approaches have a wide spectrum of options for 
application.  
 
The SD model in Zambia could have been more useful and beneficial had we engaged 
stakeholders in intensive boundary-setting dialogue both during the development and after 
the completion of the model. While it was a worthwhile effort in terms of representative use, 
it was not optimally facilitated so as to generate new and actionable boundaries. Broadly 
speaking, the evaluator is again engaged in the balancing act between ontological and 
epistemological roles. As explored in Chapter 2, this is also consistent with Checkland’s 
(1999: A36) Mode 1 and Mode 2 of implementation for soft systems methodology (SSM), 
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where each application of the approach emphasises certain process characteristics over 
others. These characteristics can be clustered around either a deep, internal, facilitated-change 
process or an observational, externally designed, representative exercise.  
 
At the same time that it is argued that a basic ability to facilitate a rich dialogue should be 
readily achievable by evaluators (Cabrera 2008), specific skills are required (Midgley 2008; 
Richardson 2007; Rogers 2008; Williams J. 2010), and technical rigour in method, and 
precision in validity are equally essential for implementation (Forrester 1980; Homer 1996). 
As such, we can conclude that, generally, in SBE, evaluators must consider the mode of the 
work, (transformative and/or representative), and then consider appropriate levels of 
stakeholder engagement, evaluation design, and implementation factors, as well as determine 
the essential capacities, skills and capabilities necessary for themselves and/or their team or 
hired consultant. 
 
As presented earlier, Denzin and Lincoln discuss beliefs of researchers as a collection of 
ontological, epistemological and methodological stances regarding inquiry. As illustrative of 
the differences in the root of typical questions, the authors pose these queries: 
 
 Ontology: What kind of being is the human being? What is the nature of 
reality? 
 Epistemology: What is the relationship between the inquirer and the known?  
 Method: How do we know the world or gain knowledge of it? (2000: 22) 
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When considering method, Denzin and Lincoln (2000) combine importance of epistemology 
and ontology, rather than state a clear preference. They couple the act of knowing with the act 
of gaining knowledge, which invokes ontological and epistemological elements. The authors 
(2000: 22) later quote Gregory Bateson, noting that the researcher is ‘bound within a net of 
epistemological and ontological premises’ (1972: 314). Further, the authors assert that one 
can consider the practice of research and evaluation to have opened from positivist/post-
positivist to those engaging in a new emerging paradigm as ‘new-paradigm inquirers’:  
 
Action has become a major controversy that limns the ongoing debates among 
practitioners of the various paradigms. The mandate for social action, 
especially action designed and created by and for research participants with 
the aid and cooperation of researchers, can be most sharply delineated between 
positivist and post-positivist and new paradigm inquirers. Many positivist and 
post-positivist inquirers still consider action the domain of communities other 
than researchers and research participants: those of policy personnel, 
legislators, and civic and political officials. (2000: 201–202) 
 
On evaluation where systems concepts are used, Iman, LaGoy and Williams conclude, at the 
end of their analysis of twelve chapters of examples, that there is a clear implication that 
evaluators are inherently engaged in ‘action consideration’. 
 
Systems approaches can be powerful means for evaluation participants to see 
the world in many different ways (stepping into each others’ shoes, so to 
speak), increasing their insights and, potentially, their responsiveness to ideas 
and attitudes different from their own. Evaluators can tap this knowledge to 
design a more relevant evaluation, increase participation in the evaluation 
process, and enhance the usefulness of evaluation findings. Most systems 
approaches do not prescribe what to do with the increased insight and 
creativity. So evaluators and other stakeholders will have to decide how to use 
this deepened understanding in the evaluation process and beyond. (2007: 
213) 
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Research participants, whether they had in-depth or a one-time exposure to the Zambia 
model, all expressed a desire to engage with it more so that they could try different scenarios 
and use it for applied planning in their various areas of work. They asked to develop a better 
understanding of the model and a greater ability to change and discuss its parameters. They 
all saw it as a potentially useful tool for different levels of implementation in their programs. 
I contend that the lack of application for concrete-action planning is where we fell short in 
maximising our use of the approach in the Zambia case study.  
 
As we see systems approaches explored—and as discussed earlier in terms of 
interrelationships—inherent in each approach is the focus on engagement with stakeholders 
towards refiguring the future and planning for action. Moreover, these approaches all demand 
a description of the system, whether observed or personally sketched, so as to holistically 
understand problem situations and the role of interventions. Systems-based evaluators will be 
required to accept their own engagement, to varying degrees, as agents of action—their own 
very embedment in the process of change—as opposed to being ‘objective’ outsiders. For 
SBE, this is an inherent role, which relies on communicative competence and the ability to 
manage a balance between emphases on communicative and strategic actions (Habermas 
1976).  
 
As introduced in section 3.4, Habermas’s (1976) theory of communicative action asserts that 
it (differently from strategic action) is oriented towards reaching understanding and 
coordinated action. In communicative action, an event of understanding occurs through the 
medium of language-based speech acts; an utterance holds the validity claims and, thereby, 
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the possibility for an understanding and agreed-upon change and movement to coordinated 
action. 
 
When speech acts are manipulative, or derived only from a-contextual empirical information, 
in order to coerce decisions about possible actions, communities can become paralysed or 
disenfranchised. The ability to generate and use new ideas breaks down, often alienating 
members, who turn away in search of more communicative domains. In terms of social 
action, Habermas (1976: 209) distinguishes between strategic action and communicative 
action, with specific respect to how claims of validity are brought to the fore. Communicative 
action is action that is oriented towards understanding and meaningful coordinated action, 
where ‘it is possible to reach a direct understanding oriented to validity claims’ (Habermas 
1976: 209). Conversely, strategic action is oriented toward success, driven by purposive 
action. In conversation, the subject aims to impose a validity claim, irrespective of other 
participants’ validity claims (1976: 209). As a result, there is no coordinated action. 
 
As communicative action is social action towards reaching understanding, being in a mode of 
productive relationship with others in society is fundamental to its successful ‘performance’. 
As discussed earlier, it is not practical to think that we, as members of communities, are 
constantly or consistently in that mode; nor should we assume that there are never times 
when deliberate, strategic action is desirable or necessary. Habermas (1976: 209) presents a 
conceptual framework to illustrate the implications of communicative and strategic actions, 
where a curious evaluator can consider different approaches for mediating between the two 
and, perhaps, the implications of emphasising one over the other. 
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As strategic action is action that is oriented towards singular purposes, Habermas (1976: 3–4) 
points out the warning signs of a breakdown in communicative action. When communicative 
action fails, we revert to strategic action. In everyday life, we start from a background 
consensus of those taken-for-granted interpretations among participants. As soon as this 
consensus is shaken, and the presupposition that certain validity claims are satisfied (or could 
be vindicated) is suspended, the task of mutual interpretation is to achieve a new definition of 
the situation, one which all participants can share. If their attempt fails, communicative action 
cannot be continued. One is then basically confronted with the alternatives of: switching to 
strategic action, breaking off communication altogether, or recommencing action that is 
oriented towards reaching understanding at a different level (the level of argumentative 
speech). 
 
We can build up practice for SBE where both of the two overarching aspects of utility are 
emphasised: representative and transformative. These two modes, or ways of practice, can be 
guided by the emphases of strategic and communicative actions. Transformation emphasises 
communicative action as facilitated meaning-making for understanding and improving the 
system by its owners. Representative emphasises the production of a description prior for 
subsequent interpretation. The strategic step of producing a viable representation is set within 
and is needed to propel the transformative effort.  
 
As presented in Table 17, the emphasis for launching and guiding an SBE approach can be 
guided by the clarification of the desired ‘process outcome’ and its intended uses as guided 
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by modes of practice: (1) transformative or (2) representative. For each mode, there will be 
(a) identified situational needs driving methodological choices, (b/c) differing emphases of 
our ontological and epistemological roles as evaluators, (d) a spectrum of scope-setting 
factors related to boundary-critique and boundary-setting, (e) overarching evaluation design 
and implementation factors, (f) specific tendencies for application of methods and related 
strengths and limitations, and (g) required and preferred capacities necessary for 
implementation, whether by an individual or a team. Table 17 sets out descriptors that point 
to key elements of these two modes of practice. Situational needs, the evaluator’s 
ontological/epistemological roles, boundary critique, design factors, strengths and limitations, 
and required capacities are outlined for each. Below the table are detailed descriptions of 
these two modes of implementation. 
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Table 17. Systems-Based Evaluation Practice: Transformative and Representative Mode 
 
 
Toward Desired 
Process 
Outcomes 
 
1. Transformative 
 
Facilitated, in-depth dialogue for 
understanding and improving the 
system of, by, and for the system’s 
stakeholders. 
 
 
2. Representative 
 
Observation and review of 
evidence to produce a description 
of a system. 
(a) Situational 
Needs 
Co-created meaning of system and its 
needs through intensive dialogue. 
 
Representation of system created 
from dialogue, observation and 
evidence. 
(b) Ontological 
Role 
 
Explore to understand the nature of 
the system, as understood and 
conveyed among stakeholders. 
Categorise the nature of the 
system, based on evidence.  
(c) 
Epistemological 
Role 
Compile evidence from stakeholders 
to generate revised or updated 
observations through iterative 
dialogue. 
Compile evidence and 
observations to create a 
representation of a system(s). 
(d) Boundary 
Critique 
 
Explore privately held, and generate 
new, boundaries in dialogue with 
individuals, groups and societies. 
Use existing frameworks to set 
pre-understood and generative 
boundaries. 
 
(e) Evaluation-
Design Factors 
 
In-depth consultation with wide 
stakeholder input in to design.  
Establish specific questions and 
gather observations and/or 
evidence.  
(f) 
Strengths/Limits 
Application of 
Method 
Broad stakeholder engagement. Time-
consuming; resource-intensive 
process.  
Time-bound and efficient. 
Potential exclusion of 
stakeholders. Resource 
intensiveness can vary. 
(g) Capacities 
Required for 
Implementation 
Group facilitation techniques. 
Continuous management of broad and 
numerous stakeholder relationships.  
Technique proficiency. Security of 
productive working 
relationship(s). Agreement on 
process/direction.  
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1. Transformative mode 
 
The transformative mode emphasises the necessity for meaning-making for understanding 
and improving the system by the system owner. This is akin to an intervention program by 
and with the system’s stakeholders. This mode serves the evaluation aims to understand the 
problem, system, and strategy or program through inquiry into understandings of system 
factors. The evaluator’s ontological role is to explore issues and the imagined effects of 
intervention programs within systems, in order to understand the shared nature and 
experience of reality as it is understood among stakeholders. The evaluator’s epistemological 
task is to explore the observed effects of programs operating within systems, in order to 
compile evidence from stakeholders that is relevant to the issue, such as the ART scale-up 
strategy, and programmatic interventions at play. The evaluator then uses the observations to 
generate revised or updated observations through iterative dialogue.  
 
With respect to boundary critique (which is an core function of SBE), evaluators explore 
existing, held beliefs and values among stakeholders, as well as emphasise the generation of 
new and unfolding understandings of boundaries for individuals, groups and societies. 
Evaluation designs will include group consultation, open sharing and inclusion of diverse 
viewpoints, and a reliance on flexible data specification, timelines, and method choice, based 
on changing needs as they are expressed by beneficiaries and stakeholders.  
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A key strength of this mode is the broad and in-depth stakeholder engagement throughout the 
process, including its design, process, and planning for action based on its results. This mode 
makes it clear that those who are engaged are, indeed, themselves, the very change to the 
system. The limitation of this mode is that such engagement can be time-consuming, 
resource-intensive with respect to person-time and facilitation costs, and subject to situational 
changes and a shifting focus. Evaluators, managers, or their hired specialists, will require 
expertise in group facilitation and lead a collaborative process; an ability maintain, among 
stakeholders, a consistent level of confidence in the evaluation approach; and an ability to 
keep people engaged in intensive processes while maintaining their focus on mandates and 
needs. 
 
2. Representative mode 
 
The representative mode emphasises the necessity of purposive observation and a review of 
evidence to describe or depict the system. This mode is emphasised in a situation where the 
stakeholders aim to understand the problem, system, and program through gathered 
evidence/observations, in order to be able to represent the system’s issues. The evaluator’s 
ontological role focuses on questioning and on the categorisation of evidence on the nature of 
the existing system and proposed program. These categories are organised in a way that 
enables reflection among stakeholders on current and alternate, future realities.  
 
Epistemologically, the evaluator must gather evidence and distil it to create a representation 
of the system, as it is observed by stakeholders and as it is presented by observers or analysts. 
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With respect to boundary critique, evaluators would explore existing, privately held beliefs 
and values and incorporate these as factors for analysis and interpretation of representations 
of depictions of the system. The evaluation design in this representative mode allows for both 
wide and narrow forms of consultation, depending on the methods used, but the design is 
focused on gathering specific observations or evidence toward a representation of the 
dynamic system.  
 
The evaluation questions remain more or less unchanged throughout, as do the methods. 
Efficient stakeholder engagement at formative stages of the evaluation project, including 
determining the evaluation scope, accessing data, and validation and timely dissemination, is 
a strength of this mode. One of its limitations, on the other hand, is a propensity for 
exclusivity in stakeholder engagement.  
 
Capacities required for implementation are an understanding and agreement of data collection 
and analytical purpose, agreed techniques among stakeholders on the steps of the process (in 
order to allow for independent work), and trust and confidence, in the process and its results.  
 
8.5 Modes of practice for systems-based evaluation:  
 Compare and contrast with Zambian SD-model example 
 
Determining how to balance the modes of practice and implementation factors can guide the 
evaluator to an appropriate mix of SBE approaches. It is important to note that these 
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approaches will likely have numerous attributes and any given evaluation project may cover 
different issue sets depending on its scope. Noting difference in the modes of practice can 
also be used to clarify areas where the actual implementation of method could be improved or 
altered.  
 
For example, in the Zambia case, the representative/epistemology (2c) aspects were 
maximised, while the (1b) transformative/ontology aspects could have been more 
aggressively integrated, by using the simulation in the post-model period as a tool for 
discussion and reconsideration of program designs or policy changes in the future. Data in 
Chapter 7 illustrated that participants could engage with ‘the spaghetti picture’ (1bc), but that 
they expressed less comfort with the model’s input equations, results and figures (2bc). 
 
In some cases where an evaluator is interested in applying a systems approach to evaluation, 
their point of departure for choosing a method would be obvious but perhaps combinations 
would be necessary to achieve the representative or transformative purpose. For example, use 
of Ulrich’s Critical Systems Heuristics (1986) for boundary-setting emphasises the 
transformative/ontology elements (1b) as a first step, but this could easily lead to 
representative/epistemology (2c) formats for longer-term data collection and consideration, 
once the initial understandings of stakeholders became unified. The evaluation-design phase/s 
(e) is important here, in order to determine the extent of the data collection and analysis that 
will be flexible and based on changing circumstances, versus those items that are more fixed 
and non-negotiable. Moreover, the way in which methods are employed (whether 1e or 2e) 
has a direct influence on the extent to which results are considered valid and whether the 
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evaluation is completed efficiently. Boundary critique (d) is an explicit aim for Ulrich and a 
core functional aspect of SBE; however, boundary critique can be employed to emphasise 
(1d) the generation of new understandings with regard to beliefs and values, or to focus on 
(2d) existing boundaries (or, which is likely, a bit of both).  
 
The (g) capacities required of the evaluator or evaluation team for the project (at least at 
different points in the project), would depend upon the emphasis of (1) transformative and/or 
(2) representative outcomes. An SBE which is heavy on stakeholder engagement in groups, 
for example, would require the evaluation team to include someone well-versed in group-
process techniques and their relative strengths and weaknesses (1f). Conversely, certain 
stages may require an emphasis on analysis that is independent of group meetings, and the 
skill set required would need to match the methods used, in addition to an ability to articulate 
the process, trade-offs, and communication of the information produced. The evaluator or 
team has to call upon a mature sense of their ontological and epistemological stances at a 
personal level, in order to be able to then mediate among participants and sponsors 
throughout the project toward the purpose. 
 
The table above is not an attempt at a fixed taxonomy but, rather, it is an attempt at 
identifying key elements of SBE and at provoking further discussion in the field. As Imam, 
LaGoy and Williams caution about the lack of taxonomies in the fields of evaluation and 
systems: ‘a framework that joins the two fields is a bit like pinning a tail to a tail—there 
would be no substantial body to support it from either field’ (2007: 212). The authors go on 
to note that it is too early for such taxonomies and say, ‘let’s see how the relationship 
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develops in practice for a couple of years before beginning to codify it’ (2007: 212). This 
table is therefore proposed as a guide for evaluators and clients to mediate among the 
elements of an SBE project and to clarify the desired emphases by using the transformative 
versus representative uses as a point of departure.  
 
Considering Table 17 in reference to an SBE effort can serve as a kind of litmus test to match 
the potential usefulness of certain methods to the system’s needs that have been determined 
(by stakeholders) from a practice perspective rather than a sanctioned relational chart with 
one-to-one matches of situation to method. Indeed, such taxonomies would probably hinder 
the creative development of new approaches and methods, and they could perhaps lead to 
disastrous misapplications. By considering this framework, evaluators and managers can 
determine which emphases fit the situation they are studying, and they can proceed 
accordingly, with exploring methods in consultation with the available literature and 
methodological specialists. 
 
The capacities required of the evaluator, the team, consultants and specialists will differ. For 
example, a community-based, social-service organisation looking to reorient services for 
beneficiaries and wishing to evaluate the status of those services could employ critical-
systems heuristics questions to explore, determine and reassess values without significant 
additional technical support required. Some aspects of SSM and SD can also be easily 
facilitated without significant external support or additional qualification, to some degree (for 
example, with diagramming and gathering evidence). That is not to say that the evaluator 
would not still need to engage thoroughly with necessary guides, manuals and other relevant 
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literature to be well-versed enough in systems-based approaches in order to facilitate other 
basic exercises. On the other hand, the use of SD modelling for analysis and scenario 
development or for moving from diagramming to setting up a technically sound evaluation, 
using appropriate, complementary surveys inspired by an SSM exercise, would certainly 
require more expertise. In addition, the exclusive use of one approach could be guided by the 
desired emphases. An example is how the Zambia SD model could have emphasised 
transformative activities in addition to the pursuit of diagrammatic representation and 
simulation.  
 
SBE approaches offer a new horizon for the field and practice of evaluation. Continued 
research on specific applications could add considerable knowledge helpful to evaluators who 
want to pursue real-world complex issues with methods that embrace rather than aim to 
deconstruct these phenomena and fit functions of evaluation to the forms of many complex 
realities.  
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Appendix I 
 
Report: Zambia System Dynamics Model 
 
 
 
2
Introduction 
 
A summary report of the Zambia system dynamics model and results is presented in this 
Appendix, describing the background, methods, model considerations, results and discussion 
of the final model. This section represents the exact reported output of the SD modeling and 
simulation process, capturing the primary points disseminated by the co-investigators to the 
research participants who contributed to the data shared in Chapter 7 and to some extent 
those participants from Chapter 5. This report also represents the information shared for 
dissemination at conference and seminar presentations. Referenced tables, graphs and figures 
                                                 
 
2
 This report was co-authored with significant contributions from the professional SD modeller 
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are presented at the end of the chapter. Figure 1 (Model Overview), also known as “the 
spaghetti picture,” was the primary point of discussion for the follow up research 
conversations presented in Chapter 7. The report was co-authored by me, a colleague, and 
with extensive writing done by the modeller. The modeller contributed to the development of 
the model, running base and simulation scenarios, creating displays and outputs, and 
interpretation of results. I conceptualized and managed the exercise, informed heavily on the 
model structure and parameters, gathered data and helped to interpret results. 
 
Background 
 
In the past ten years, the number of individuals accessing care, treatment and support services 
for HIV/AIDS has increased exponentially. Life-saving treatment was provided to 
approximately 2 million new patients globally from 2005 to 2007 alone (UNAIDS 2008). In 
Zambia, 2,000 people began treatment in 2003 (NAC 2006) with the number of patients who 
ever received treatment growing to at least 167,000 in 2008 (PEPFAR 2010). As of May 
2009, there were approximately 70,000 people on antiretroviral therapy (ART) in Lusaka 
with approximately 4,000 new patients initiating treatment each month (CIDRZ 2008). 
Patients are supported by the Zambian Ministry of Health (MOH) and other private sites with 
financial and technical support from sources such as the United States President’s Emergency 
Plan for AIDS Relief (PEPFAR) and the Global Fund for AIDS, Tuberculosis and Malaria. 
While the dramatic scale-up continues to save lives and reach targets, the understaffed 
government health care systems in Africa threaten to limit the potential for further success 
(Samb 2008; WHO 2010). 
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Experience in developing countries such as Zambia suggests that successful provision of 
ART in primary care settings is possible, especially when mid-level medical providers are 
enlisted, patient tracking and follow-up are facilitated through use of technology, and 
considerable financial resources are available (Stringer 2006). But, despite these apparent 
successes, evaluation and analysis of the implementation of ART programs in developing-
world settings has been limited, and there is little evidence to guide such programs. Experts 
have recommended that evaluations should seek to understand how HIV/AIDS program 
efforts may affect HIV incidence and AIDS morbidity and mortality, and how contextual 
factors, among them health-system capacities, affect the success of programs (Bennett 2006; 
Patton 2004).   
 
In particular, the potential for long-term treatment and related services is uncertain given 
limited capacities of sites and concerns about the sustainability of clinical case management. 
It is important to examine the roles, responsibilities and effects of supportive service cadres 
and their ability to help assure the sustainability of HIV/AIDS programs in developing 
countries with large caseloads such as Zambia. Although many have urged that “task 
shifting” be undertaken (PlusNews 2008), it is possible that certain supportive services may 
increase a patient’s willingness to visit a clinical site for HIV screening or CD4 monitoring, 
and may thereby increase the demand on limited clinical resources, rather than reduce it.   
 
The clinical workforce required for implementing ART programs in developing countries has 
been studied (Hirschhorn 2006), but with a short time frame of only a few years, and with 
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only a limited view of the potential impacts of supportive services. ART programs will 
clearly change the trajectory of disease and clinical needs for their populations for not just a 
few years but decades into the future—owing to their cumulative effects on disease 
prevalence and progression—and planning must take these longer-term effects into account. 
  
 
A broader and longer-term approach is needed to capture both intended and unintended 
effects considering the entire constellation of current and potential supportive services. 
Simulation modeling offers an approach to establishing a base case view of a dynamic 
situation and then experimenting with various program and policy scenarios. System 
dynamics (SD) modeling is a well-established methodology for this purpose and has been 
used to study a wide variety of chronic and infectious diseases, including HIV/AIDS 
(Dangerfield 2001; Homer 1991, 2004, 2006, 2010; Jones 2006; Ritchie-Dunham 1999; 
Roberts 1990; Sterman 2000; Tebbens 2005; Thompson 2010). 
 
SD modeling uses differential equations to simulate population changes over time, and in this 
respect it is similar to other mathematical modeling approaches that have been used to study 
the epidemiology of HIV/AIDS and the potential impact of interventions such as prevention 
and clinical monitoring (Garnett 1993; Hallett 2007, 2008). Although there is significant 
overlap among simulation methods, SD models often have broader boundaries than other 
types of models—for purposes of broader-ranging policy analysis—and accordingly tend to 
admit more variables on the basis of expert opinion and for which tight statistical estimates 
may not be available (Homer 2006).  
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The goal of this study was to gain a better understanding of the future burden of HIV/AIDS 
on clinical staff (doctors, nurses, clinical officers) in Lusaka and the impacts of supportive 
services to affect that burden. A simulation model would permit a systematic examination of 
the extent to which changing the availability or the types of supportive services would be 
likely to affect HIV-related clinical workload and death, as well as HIV transmission, 
prevalence, care, and treatment. 
 
Methods 
 
A deterministic continuous-time SD model was developed which could capture important 
stock-flow population dynamics and feedback influences, with outcomes projected over 
decades. The model development process was led by the Monitoring and Evaluation (M&E) 
Team at the CDC Global AIDS Program office in Lusaka with support from an SD modeler 
based in the USA. The MOH provided guidance on needs, scope, inputs, and use of the 
model. A group of stakeholders from government, NGO and donors were consulted on the 
structure and scope of the model throughout the process. This included representatives from 
the Centre for Infectious Disease Research in Zambia (CIDRZ), which supports the MOH’s 
primary ART program in Lusaka. 
 
Estimates for the model were derived from actual MOH and CIDRZ program data, national 
census data and projections, and estimations from experts such as clinicians and supportive 
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service program workers. Where data for Lusaka or Zambia were not readily accessible, 
estimates were based on the broader literature for sub-Saharan Africa.  
 
Model Structure, Assumptions, and Testing 
A simplified overview of the model is presented in Figure 1. Toward the top of the diagram is 
a series of boxes and rightward-pointing arrows representing a compartmentalised population 
stock-flow structure breaking out the population by HIV status. The key population flows in 
the model, presented in Figure 1, are those related to infection, diagnosis, program 
enrollment, monitoring, treatment, and AIDS-related death. The model also includes flows of 
births and non-AIDS-related deaths (not shown.) The model also breaks out each of the 
infected population stocks by two stages of disease (not shown): those without AIDS (early 
stage) and those with AIDS. 
 
Figure 1. Model overview (a.k.a. ‘The Spaghetti Picture’) 
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Much of Figure 1 depicts factors and causal relationships that affect the population flows (see 
blue and red arrows), some of which also affect another key outcome of interest, the total 
indicated workload of clinicians (see green arrows). Blue or green arrows in the diagram 
indicate compounding influences (e.g., a greater undiagnosed infected population increases 
the infection rate), whereas red arrows indicate inhibiting influences (e.g., safer sex reduces 
the infection rate). The factors include areas of possible decision-making for intervention, 
which are shown in brown italics. These interventions include 5 different types of supportive 
services: screening volunteers, food programs, peer educators, palliative care, and HIV 
medics (paramedics specializing in HIV/AIDS). They also include decisions concerning the 
extent of routine (opt-out) clinic screening, and possibly expanding treatment eligibility 
criteria to include pre-AIDS patients with low CD4 counts (Baggeley 2006). Here we report 
analysis of all of the intervention types just named except for the idea of expanding treatment 
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eligibility, which at the time of this study was considered beyond the scope of Zambia’s 
national ART guidelines. 
 
The model contains logical assumptions in the form of about 150 differential and algebraic 
equations, as well as quantitative assumptions in the form of 45 input constants and 14 input 
time series. Some of the constants are specific to Lusaka (e.g. those describing population 
size and birth and non-AIDS death rates), while others are more generic (e.g. those describing 
infectivity and disease progression). Key model assumptions are available upon request, 
including constants needed to specify (a) the availability and potential effectiveness of the 
five types of supportive services listed above; (b) how much workload for clinicians is 
generated by HIV-related and other types of patient visits; and (c) calculation of the 
population flows seen in Figure 1, including new HIV infections, diagnosis, program 
enrollment, patient monitoring, and AIDS progression, detection, treatment, and death. 
 
The model was initialized to represent the beginning of the year 1990 in Lusaka, with a total 
population of 1.2 million and an estimated HIV+ prevalence of 21% (Fylkesnes 1997). Of the 
HIV+ population, only about 1% was diagnosed in 1990, and an estimated 21.6% had AIDS 
as opposed to early-stage infection. A base case simulation was produced, using all of the 
assumptions, and calculating through all of the model’s equations each one-eighth of a year 
through the year 2040.   
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Alternative scenarios were produced by modifying certain time series inputs to represent 
interventions or policies that are assumed to remain in effect through 2040. These 
interventions include: 
 
 (a) Allow no further increase in routine clinic screening; 
 (b) Increase screening volunteers; 
 (c) Expand food programs; 
 (d) Increase peer educators and train them to screen; 
 (e) Increase palliative caregivers and train them to screen; 
 (f) Create a cadre of HIV medics and possibly train them to enroll. 
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Results 
Graphical results from the base run are presented in Figures 2, 3, and 4. Figure 2 shows 
simulated trajectories for the HIV+ population and several key clinical subsets of that 
population: those diagnosed, those enrolled, those monitored, those with AIDS, and those 
treated. (Not shown in Figure 2 is the total population of Lusaka, which, in agreement with 
Census estimates, grows from 1.2 million in 1990 to about 1.4 million in 2000, and in the 
base case grows to about 2.1 million by 2040.)   
 
Figure 2. HIV-positive population and clinical subsets, Lusaka base case 1990–2040 
 
The simulated values of HIV prevalence, program enrollment, and treatment for 2007-2008 
closely match estimates from CIDRZ and MOH (Stringer 2006; CSO 2009). The HIV 
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population rises from 254,000 in 1990 to 333,000 in 2016, but after 2016 declines 
continuously and falls back to 256,000 by 2040. This pattern is driven by changes over time 
in new infections and HIV population deaths, as seen in Figure 3.   
 
Figure 3. New HIV infections, opportunistic infections, and HIV population deaths, Lusaka base case 1990–2040 
 
 
 
 
 
 
 
 
 
 
 
New infections are initially greater than deaths, explaining the initial increase in the HIV 
population. Although both start to decline rapidly after 2000, the decline in infections is 
greater than the decline in deaths, and new infections fall below HIV population deaths after 
2016.     
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Another important pattern seen in Figure 2 is that of the AIDS population: 55,000 in 1990, 
growing gradually to 109,000 in 2010, then growing rapidly and peaking at 187,000 in 2027, 
and then declining gradually to 168,000 in 2040. The rapid growth occurs because of 
increased longevity of AIDS patients receiving treatment, and the later decline mirrors the 
decline in the overall HIV population described above.  
 
This increase in clinical need is seen in Figure 4, which shows substantial growth in total 
indicated clinician hours, and how those hours break out by type of task—screening, 
enrolling, monitoring, treating OI’s, and non-HIV tasks. In 1990, when there is little 
diagnosis of HIV, there are accordingly few clinician hours devoted to HIV-related tasks. But 
clinic HIV screening grows to become a significant part of the overall workload during 2000-
2020, and the monitoring workload grows even more dramatically. In particular, screening 
grows from 10% of the total clinical workload in 2000, to 15% in 2010, to 15.5% in 2020. 
Monitoring grows from 7% of the total workload in 2000, to 46% in 2010, to 57% in 2020. 
The large burden of monitoring is a natural consequence of diagnosing and enrolling a large 
number of HIV patients, and then extending their lives through ART. 
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Figure 4. Indicated clinician hours by type (stacked graph), Lusaka base case 1990–2040 
 
If one assumes 2,000 hours in a standard work year, the hours in Figure 4 would indicate a 
need for growth in the clinical workforce from 124 full-time equivalents (FTEs) in 2005, to 
178 in 2008, to 308 in 2015, and to 341 in 2020.   
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Table 1. Simulated results (reporting 2015 and 2040) of combining enhanced supportive services, in various 
configurations, with no further growth in routine clinic screening 
 
Scenario Abbreviations: 
CS0:     Routine clinic screening remains flat at 16% after 2008  
(base: grows to 40% by 2015)   
ScrVolun1:   Screening volunteers full coverage (base: 80%) 
Food1:    Food programs full coverage (base: declines to 25% by  
           2020) 
PeerEd/Screen1:  Peer educators full coverage (base: grows to 85% by 2020)  
           and train them to screen 
PallCare/Screen1:  Palliative caregivers full coverage (base: grows to 50% by  
           2020) and train them to screen 
PeerEd/PallCare/Screen1:   Do the preceding two together 
HIVMedics1:   HIV Medics full coverage (base: 0%) 
HIVMedics1/Enroll1:  HIV Medics full coverage and train them to enroll 
 
Table 1 presents key simulation results for 9 different scenarios, starting with the base case 
just described. For each scenario, four simulated output variables are reported at 2015 and 
2040, thereby presenting both a shorter-term view and a long-term view: (1) the fraction of 
the HIV population being monitored, (2) the annual number of deaths of people with AIDS, 
SCENARIO 2015 2040 2015 2040 2015 2040 2015 2040
Base case 57.7% 73.1% 18,285 13,763 20,659 11,549 308 350
CS0 50.6% 61.8% 20,011 17,787 23,282 17,557 263 309
ScrVolun 1 CS0 50.7% 62.4% 19,987 17,476 23,167 17,052 263 308
Food1 CS0 51.6% 65.1% 19,728 16,818 23,009 16,156 268 320
PeerEd/Screen1 CS0 55.9% 72.1% 18,312 14,706 21,938 13,472 278 333
PallCare/Screen1 CS0 54.2% 71.1% 18,241 14,525 22,014 13,262 278 335
PeerEd/PallCare/Screen 1 
CS0
58.9% 77.6% 16,992 12,901 20,915 11,375 291 355
HIVMedics 1 CS0 61.5% 80.9% 15,942 12,506 20,892 11,967 296 387
HIVMedics/Enroll 1 CS0 63.3% 84.4% 15,414 11,905 20,699 11,526 299 407
Monitored % of HIV AIDS deaths per yr New infections per yr Reqd clinician FTEs
 349 
 
(3) the annual number of new HIV infections per year, and (4) the indicated number of 
clinician FTEs based on the workload and a 2,000 hour work year per FTE.   
 
The projected rapid growth in the indicated number of clinicians described above, a near 
doubling in the 12 years from 2008 to 2020, makes the base case scenario arguably 
problematic. One intervention described above that could somewhat mitigate this problem is 
the one that allows no further increase in routine clinic screening after 2008. This 
intervention is implemented as part of every scenario in Table 1 other than the base case. To 
explore task-shifting and for the purposes of the model only, this intervention is the only one 
introduced in the second scenario (CS0), and the results are predictable: Although the 
required number of clinicians is reduced significantly, the reduction in screening means there 
is less diagnosis, thus more infection, as well as less monitoring and more death. 
 
The 7 remaining scenarios in Table 1 explore the extent to which the enhanced use of 
supportive services can be used in addition to no further increase in routine clinic screening, 
in an effort to offset the downsides of the latter. The results, in brief, are as: 
 (a) Increasing screening volunteers (ScrVolun1 CS0) leads to only minimal change in 
infections, deaths, and required clinicians. 
 (b) Expanding food programs (Food1 CS0) reduces infections and deaths somewhat 
more than in the previous scenario, but increases required clinicians. 
 (c) Increasing peer educators and training them to screen (PeerEd/Screen1 CS0) 
reduces new infections and deaths more than in the previous scenario, but also increases 
required clinicians by more. 
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 (d) Increasing palliative caregivers and training them to screen (PallCare/Screen1 
CS0) reduces new infections and deaths and increases required clinicians to a degree similar 
to that of the previous scenario; 
 (e) Combining the previous two interventions (PeerEd/PallCare/Screen1 CS0) results 
in large reductions in infections and deaths, superior to those of the base case, but also 
substantially increases required clinicians;  
 (f) Creating a cadre of HIV medics (HIVMedics 1 CS0) results in a large reduction in 
infections and reduces deaths below those of the base case, but also substantially increases 
required clinicians, more so than in the previous scenario; 
 (g) Creating a cadre of HIV medics and training them to do program enrollment 
(HIVMedics/Enroll 1 CS0) somewhat further reduces infections and deaths below those of the 
previous scenario, but also further increases required clinicians.          
 
Discussion 
 
The SD model described here is a first attempt to integrate what is known about HIV/AIDS 
epidemiology, ART programs, and the effects of supportive services in a single testable 
framework for intervention analysis. Preliminary results point to significant short-term as 
well as longer-term beneficial impacts of expanded supportive service workforces, especially 
peer educators, palliative caregivers, and HIV medics, on both AIDS-related deaths and the 
rate of new HIV infections.   
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The model also points to the need for substantially more clinical workers to support the 
growth of an AIDS population whose lives are extended through ART. CIDRZ estimates that 
at the end of 2007 there were 134 clinicians working at 24 sites in the Lusaka area 
participating in the national ART program, at a time when about 90% of Lusaka clinics 
participated in the program. These clinicians are already overloaded, owing to the recent 
growth in HIV-related tasks and often work far in excess of a standard workweek. It seems 
unlikely that the number of clinicians in Lusaka could be nearly doubled in just the 12 years 
from 2008 to 2020, but that is what the base case simulation indicates would have to happen 
to maintain a high level of commitment to clinic-based screening and monitoring. 
 
The model suggests that limiting the role of clinics in HIV screening and shifting that task to 
non-clinicians can initially mitigate the need for clinicians but does not address the main 
driver of that growth: the need for frequent clinical monitoring visits of HIV patients enrolled 
in the national program. In fact, it appears that the most effective supportive services would 
do as much to encourage clinic monitoring as they would to pick up the responsibility of 
screening. Given their current and proposed capabilities, these services — as helpful as they 
are from a health standpoint — would ultimately do nothing to prevent the indicated need for 
a doubling of clinicians within the next 20 years if the program is to continue unabated. 
 
If such a large increase in clinical capacity is not possible in reality, then it seems the only 
feasible alternative—to avoid ultimate constraint or collapse of the program—would be to 
train and equip some cadre other than clinicians to do some of the monitoring. The most 
likely group to do this, based on their background, would seem to be HIV medics, though 
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they do not currently operate in Lusaka. Perhaps a cadre of HIV medics could be developed 
in Lusaka with this sole purpose: to help with the monitoring of HIV patients. Moreover, 
research and development on innovative technologies which enable simplified CD4 and viral 
load monitoring in the home and other community venues should continue and be expanded. 
 
The model described here includes a number of quantitative assumptions that affect its 
detailed outputs and possibly its policy findings. The impact of such uncertainties may be 
explored with sensitivity testing, but the time and budget for the project did not allow for 
systematic sensitivity testing. Consequently, the results should be taken as suggestive rather 
than definitive. 
 
In addition to sensitivity testing, it could be helpful to extend the model so that the clinical 
and supportive service workforces are represented as dynamic elements in their own right, 
allowing the ability to address important human resource issues of recruitment, training, and 
attrition. In the meantime, the model may support HIV/AIDS program planning that is more 
integrative and long-term oriented and realistically takes into account current and potential 
health system capacities. 
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